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APPENDIX  P 


PLAN  FORMULATION 


SECTION  I - INTRODUCTION 


1.  PURPOSE  .AND  SCOPE 

"■''"This  Appendix  presents  the  examination  and  analysis  of  the 
physical  possibilities  for  improvement  or  development  of  the  water  ar.d 
related  land  resources  in  the  White  River  Basin  to  meet  forecasted 
needs  and  objectives.  The  needs  are  iefined  as  the  short-  and  long- 
term demand  for  water  supply  for  municipal,  industrial,  rural,  domes- 
tic, and  agricultural  use;  water  quality  control;  flood  control  and 
prevention;  watershed  protection  vh  Lncl  ides  land  treatment  and 
land  management;  drainage;  navigation,  hydroelectric  power;  forest  and 
mineral  production;  outdoor  recreation  including  preservat ion  of  his- 
torical and  scientific  values;  and  onservati  r and  nhancement  of  fish 
and  wildlife.  The  advantages  and  disadvantages  of  the  various  physical 
alternatives  were  evaluated  an d when  iata  were  avail. -trie  a comparison 
of  excess  benefits  over  costs  was  made  for  trie  alternatives.  However, 
in  many  cases  the  inclusion  of  a project  or  prograc  ,n  the  comprehen- 
sive plan  was  determined  by  other  factor:: . Because  of  the  possible 
changes  In  the  long-range  projected  tie '-is  and  the  a Dpropr  iate  project 
or  program  to  meet  then,  alternative  solutions  are  included  1:.  ooae 
instances.  These  alternatives  arc  iis cussed  in  to: Appendix. 

2 . ARRANGEMENT  / 

a.  After  if  ning  the  wal  r md  related  Land  resource  problem? 

and  needs;  and  planning  objectives,  envii nents,  and  :oi  tepl  t ; 1 Is 

Appendix  evalual  Lternative:  and  Lefines  the  plan  of  development. 

In  so  doing,  a multiplicity  i*  pr  ai  srograt  r liscu  sed. 

Some  of  these  have  only  one  nur.  • . - ini  others  have  rult iple-purposes . 
To  facilitate  the  discussion  of  the  nlar.  and  its  r< ceomnlishments , this 
Appendix  generally  follows  tne  pract  i of  li  : as  sing  projects  and 
programs  by  the  different  funet  i ?nal  purnov-  ■ s erved. 

b.  The  Coordinating  Commit! no  representative  of  the  Department 
of  Agriculture  indicated  a preference  in  keening  material  prep-  red  by 
that  Department  on  flood  prevention  and  watersned  protection  together 
as  a unit  in  this  Appendix.  This  material  is  to  serve  as  a basic  unit 
for  requesting  authorization  of  the  Department  of  Agriculture  -program 
and  Is  included  in  Section  VI.  However,  in  iisous?  ng  the  various  ele- 
ments and  functional  plans  for  the  t n.,in  it  was  necessary  to  discuss 
certain  elements  of  the  Department  of  Agriculture  urogram.  This  ar- 
rangement results  in  some  repetition  of  material,  but  it  is  necessary 


in  or.i er  to  complete  the  Picture  of  the  different  functional  purposes 
serve!  by  the  plan  and  also  to  comply  with  the  desires  of  the  Depart- 
ment of  Agriculture. 


3.  RELATIONSHIP  TO  OTHER  APPENDIXES 

Plan  formulation  procedures  were  accomplished  through  the-  inte- 
gration and  analysis  of  data  collected  and  generated  in  other  appen- 
dixes of  the  report.  The  Appendix  was  convni  lei  cooperatively  by  the 
Corns  of  Engineers  and  the  Soil  Conservation  Service  and  is  a contribu- 
tion of  trie  Plan  Formulation  Work  Group  established  by  and  under  the 
direction  of  the  Inter-Agency  Planning  Committee.  Table  1 lists  the 
technical  appendixes  of  the  report,  and  Federal  and  State  agencies 
responsible  for  their  preparation,  and  those  agencies,  who  because  of 
parallel  and  allied  interests,  cooperated  or  furnished  data  in  their 
preparation.  As  indicated  by  their  titles,  tnese  appendixes  present  the 
ietailed  investigations  of  all  facets  of  water  resource  planning  con- 
sidered for  the  ’White  River  Basin.  The  Plan  Formulation  Appendix  repre- 
sents the  focal  noint  of  accumulation,  analysis,  and  presentation  of 
comparative  physical  and  economic  data  leading  to  the  recommended  plan 
of  improvement. 


TABLE  1 

TECHNICAL  APPENDIXES 


Appendix 

Responsible 

Agency 

Cooperating 
Agency  ( l) 

A 

History  of  Investigation 

CE-LRD 

Mo.  & Ark 

B 

Area  Economic  Stu  ly 

CE-LRD 

ERS,BOM,SCo 

C 

Hydrology 

CE-LRD, SCS 

UGGS-WB 

D 

Geonydrology 

U5GS 

E 

Mineral  Resources  ana  Mineral 

Industry 

BOM 

F 

Land  Use  and  Wat  •rciied  Protection 

oCS,FS 

ERS 

G 

Flood  Problems  and  Losses 

CE-LRD, SCS 

H 

Flood  Control  and  Flood  Prevention 

CE-LRD, KD, SCS 

I 

Drainage 

SCS 

J 

Outdoor  Recreation 

BOR,  NPS 

Mo . , Ark . 

K 

Fish  and  Wildlife 

PSBV'J 

Mo . , Ark . 

L 

Hydroelectric  Power 

FPC,SPA,CE- 

LRD 

M 

Navigation 

CE  -KD 

N 

Water  Supply  and  Water  Quality 

Control 

FVPCA 

0 

Irrigation 

SCS 

P 

Plan  Formulation 

CE-LRD, SCS 

(l)  Many  agencies  participated  in  work  group  activities. For 


list  of  work  groups  see  Appendix  A,  Plate  A-l 
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SECTION  II  - CURRENT  STATUS  OF  RESOURCE  DEVELOPMENT, 
USE,  AND  PLANNING 


b.  EXISTING  FEDERAL  WATER  RESOURCE  DEVELOPMENT 

a.  There  are  six  main  stem  and  major  tributary  reserve '.r 
projects  in  the  basin.  Beaver,  Table  Rock,  and  Bull  S loals  on  the 
Upper  ’White  River,  Norfork  on  the  North  Fork  River,  ana  Greers  Ferry 
on  the  Little  Red  River  are  multiple -pur nose  projects.  Clearwater  .r: 
the  Black  River  is  a single -purpose  flood  control  project.  Table  Rock 
and  Clearwater  are  in  Missouri  and  the  remaining  four  are  m Arkansas. 
They  have  a total  storage  capacity  of  l6, 062,000  acre-feet,  of  wr.ich 

5 >^77 >000  is  for  flood  control;  3>3^9>900  is  for  jrawiown  for  power 
generation;  925.000  is  for  drawdown  for  power  generation  and  water  sun- 
ply;  and  6,311.000  is  for  power  head,  recreation,  fish  and  wildlife 
conservation,  and  other  purposes.  Pertinent  data  for  these  six  proj- 
ects are  shown  on  Table  2. 

b.  The  Federal  Government  has  constructed  nine  levees  on  the 
White  River  and  tributaries  and  one  on  the  Mississippi  Rb/er,  the 
latter  to  provide  protection  for  areas  at  the  lower  end  of  the  basin 
from  Mississippi  River  floods.  The  total  length  of  these  levees  is 
about  166  miles  and  they  protect  about  L64,30Q  acres  of  rich  alluvial 
valley  land.  Pumping  stations  have  been  constructed  to  remove  inte- 
rior runoff  from  the  area  protected  by  four  of  these  levees.  Tney  have 
a total  pumping  capacity  of  about  77^,000  gallons  per  minute.  Perti- 
nent data  relating  to  these  projects  are  also  shown  on  Table  2. 

c.  Navigation  improvements  have  been  constructed  or.  the  1 wer 
White,  Current,  and  Black  Rivers,  but  except  for  the  lower  206  miles  of 
the  White  River,  these  navigation  projects  have  been  placed  in  an 
inactive  status  because  of  lack  of  traffic.  The  original  improvements 
consisted  principally  of  snagging  and  dredging  operations  to  maintain 
sufficient  depth  for  light  traffic. 

d.  The  Soil  Conservation  Service  has  nine  Public  Law  566  Water- 
shed Protection  and  Flood  Prevention  Projects  under  construction  or 
authorized  for  construction.  These  projects  consist  primarily  of 
floodwater  retarding  structures,  drainage  facilities,  and  associated 
land  treatment  measures.  These  nine  projects  are  listed  in  Table  3. 

e.  Existing  federally  administered  recreation,  hunting,  fishing 
and  wildlife  resources  include  the  Current -Jacks  Fork  Ozark  National 
Scenic  Riverways,  the  White  River  National  Wildlife  Refuge,  five  fish 
hatcheries,  and  two  fisheries  research  stations.  The  OzarK  National 
Scenic  Riverways  are  currently  under  development  which  includes  acquisi 
tion  of  about  87,000  acres  of  land  and  development  of  access  and  recre- 
ation facilities  along  about  110  miles  of  the  Current  and  Jacks  Fork 
Rivers  in  Missouri.  The  White  River  National  Wildlife  Refuge  contains 


TABLE  2 

EX  ISTWG  h'-RPS  OF  ENGINEERS  WQJFOTS 


main  ov  v and  triot-va  ? — CiRvoiRf 


Item 

Beaver 

Table  Ruck 

dull  6tiuu.b 

Nor fork 

Greers  lurry 

'learwater 

General : 

Purpc se 

FC,?>r 

?C,R 

fc  F 

FC,  P 

FC  P 

FC 

St  ream 

White  •• 

Waite  R. 

Vnite  R. 

*J  rth  lurk  R. 

Little  Hel  H. 

Black  R. 

River  mile 

526. 1 

4;  .6 

4.- 

257.4 

State 

Arkansas 

Miss  iri 

A rkariuas 

Arkansas 

Arkansas 

iri 

Drain  • urea, 

1,1 06 

4,02c 

6,036 

1 ,do6 

1, 146 

898 

Dam: 

6,1*23 

2,624 

Length  in  feet 

2,1)76 

2,256 

1,  704 

4,225 

rieig  .t,  feet  above  stretunbed 

226 

26? 

253 

210 

24  i 

154 

.'o:ic rete , cubic  yards 

m,  ®c 

1,230,  oOvJ 

2, 100,000 

1,500,000 

020, 000 

- 

Qabankment,  cubic  yards 

1 . olo , 000 

3,320,000 

- 

- 

3,000,000 

5,500,000 

Reserv.  ir: 

• . n,  feel  ..  • i . : 

‘♦ominal  top  of  f lood-control  pool 

1,110 

131 

695 

530 

487 

567 

Tvp  f power  pool 

1,120 

915 

654 

552 

461 

- 

Nominal  bottom  of  power 

drawdown  pool 

1,077 

661 

628.5 

526.  3 

435 

- 

Top  c.  nservation  pool 

- 

- 

- 

- 

- 

4^4 

Sto rage : 

FI  od  control  - Acre- feet 

30C  . 

r&  . * k 

2, 36c, coo 

732,000 

9 34,000 

391,000 

Inc  hes 

4-7 

hi 

7.4 

7.6 

15.3 

8.1 

ver  drawdown  - Ac  re- feet 

925 , OOO 

1>  182,000 

,005,  UX> 

446,00c 

716,000 

- 

Inc nes 

iU.6 

A r 

3.0 

4.7 

11.7 

- 

■ • ti 

dead  power  - Ac  re- feet 

[21,000 

I,5< 

2 , .*45 , uOO 

o03,000 

1 , 1 y4  , uO *j 

22,000 

Inc nes 

no 

M 

6.4 

ti.5 

19.5 

0.5 

Total  - Ac re- feet 

1,952,000 

3,462,000 

5,40fi,000 

1,923,000 

2 , 644 , 000 

415,000 

Inches 

$G . 8 

16.1 

16.  • 

20.6 

48.5 

8.6 

«rea  in  acres: 

f fl  i-c 

31,700 

52,250 

71,240 

30,700 

40,500 

10,400 

r.  p . f powe  r pc : 1 

23,220 

**3,070 

45,440 

2?, 000 

31,500 

- 

. :onservati  ; > . , 

f dead  tor  tge 

15,6*10 

?7,300 

33,600 

lc, 070 

23,700 

l,60u 

General . rs  : 

N ur.ber 

2 

4 

6 

2 

2 

- 

...  ■ . watts 

56,000 

50,00c 

4-  40,000 

a-  45,000 

35,000 

4c  ,000 

“ 

LEVEES  AND  CHANNEL  IMPn\#VrJ£iNT:; 


Projects 

' Stream 

Mile 

Lengthy 
(miles / 

Area  : 

Benefited: 
(acres)  : 

Purpose 

Popla  Eft  iff  and  East  fbplar  Bluff, 

Slack 

River 

4.4 

(1)720 

FC 

( Levee ) 

Missouri 

Black  River,  Ft  plar  Bluff,  Missouri,  to 
b * . . . portion) 

Black 

River 

l40- 173 

37.5 

71,040 

FC 

^ Levee  and  35>6uu 
....  ■ ion 

Skaggs  Ferry,  Black  Fiver  east  of 

Black 

River 

y4- 104,  '4 

dj.u 

13.931 

FC 

( Levee  / 

Bocahentas,  -Arkansas 

Newport,  Write  River,  Arkansas 

Whi  te 

River 

257.6 

0.5 

U)2.000 

FC 

( Levee ) 

Village  Creek,  White  River  and  fiayberry 

White 

River 

231.5-255 

20.2 

33,400 

FC 

(Levee) 

Districts,  Arkansas 

Ajgusta  to  Clarendon  Levee,  White  River, 

White 

River 

106-197 

39.4 

217,000 

FC 

( Levee ) 

Arkansas  (2) 

Des  Arc,  Arkansas 

White 

River 

1.5 

(1) 

FC 

(Levee  and  9*300 

g.p.m  pump  station) 

DeValls  Bluff,  Arkansas 

Whi  te 

River 

125-0 

0.1 

(1) 

FC 

{ Levee  and  56,100 
g.p.m.  pump  station 

Clarer.0  n City  I^ve^,  Arkansas 

White 

Fiver 

100.6 

6.0 

(1) 

FC 

( Levee ) 

White  River  Backwater  Levee,  Arkansas 

White 

River 

- 

4o.o 

145,500 

FC 

(Levee  and  673*200 

g.p.m  pump  station) 


0)  Affords  protection  tc  property  within  city  and  adjacent  area# 

(2)  Complete  except  for  6.6  Bile  section;  area  benefitel  inf:- -nation  based  on  completed  project. 
Legend:  FC  - Flood  control 

P - Hydroelectric  power 

WS  - Municipal  and  industrial  water  supply 
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112,653  acres  of  which  3,517  is  water  ana  the  remainder  is  land, 
some  of  which  is  subject  to  periodic  inundation. 


TABLE  3 

EXISTING  AND  AUTHORIZED 
PUBLIC  LAW  566  WATERSHED  PROJECTS 


Watershed 

Structural 

measures 

Number  and  name 

Area 
(Acres ) 

28  Uuoer  Crooked  Creek 

56,320 

19  FWR 

1+6  Mud  Creek 

18,560 

1 FWR  and  29.9  mi.  Cl 

69  Big  Running  Water  Ditch 

80,000 

82.2  mi.  Cl 

80  Flat  Creek 

23,680 

5 FWR,  1 FWR&R,  and  10.2  mi. 

86  Cooper  Creek 

40,320 

9 FWR  and  3-8  mi.  Cl 

116  Upper  Culotches  Bay 

39,01(0 

50.2  mi.  Cl 

117  Big  Creek -Bayou  DeView 

72,960 

22  FWR  and  8.8  mi.  Cl 

126  Lee -Phillips 

83,200 

110  mi.  Cl 

131  White  River  Backwater 

11+5,920 

165  mi.  Cl 

Legend: 

FWR  - Floodwater  Retardation 

FWR&R  - Floodwater  Retardation  & Recreation  (incl.  Fish  & Wildlife) 

Cl  - Channel  Improvement 

f.  National  Forest  acreage  in  the  White  River  Basin  is  about 
1,200,000  acres  located  in  the  Ozark-St.  Francis,  Clark,  and  Mark  Twain 
National  Forests.  Thirty-six  recreational  areas  have  beer,  developed  in 
these  National  Forests  comprising  about  300  acres  of  land  and  75  acres 
of  water.  The  Forest  Service  has  also  developed  many  hiking  trails, 
scenic  drives,  and  extensive  portions  of  a statewide  network  of  horse- 
back riding  trails  within  the  National  Forests. 

5.  EXISTING  NON-FEDERAL  WATER  RESOURCE  DEVELOPMENTS 

a.  Existing  privately  owned  hydroelectric  power  plants  in  the 
White  River  Basin  include  the  Taum  Sauk  pumpeu-storage  project,  the 
Ozark  Beach  project,  and  two  small  projects  in  the  Spring  River  Basin. 
The  Taum  Sauk  project  of  the  Union  Electric  Company,  a pumped-storage 
type  hydroelectric  power  plant,  was  placed  in  operation  in  1963  at 
river  mile  300  on  the  East  Fork  Black  River  near  Arcadia,  Missouri. 

The  installed  capacity  of  the  plant  is  350,000  kilowatts.  The  Ozark 
'Beach  project  of  the  Empire  District  Electric  Company  was  placed  in 
operation  in  1913  at  river  mile  506.1  on  the  Waite  River  near  Forsyth, 
Missouri.  The  project  consists  of  a concrete  and  earthfill  dam  approxi- 
mately 70  feet  in  height  and  a powerhouse  containing  four  L, 000-kilowatt 
generating  units  and  four  empty  bays  available  for  installation  of 


additional  units.  The  two  small  projects  _u  tne  Spring  River  basin, 
which  are  ownei  by  the  Arkansas -Mia sour i Power  Corporation,  were 
constructed  about  lS80.  One  of  the  lamr  :s  locate  1 on  the  outlet 
channel  of  Mammoth  Spring.  it  is  a raoonrv  structure  about  15  feet 
high  and  120  feet  long.  The  pcrwerhoun  was  constructed  in  1927 
and  contains  one  vert i cal -shaft  turcir.e  and  ^40-kilowatt  generator. 

The  other  lam,  located  about  3 miles  downstream  on  the  Soring  River, 
is  a concrete  buttress  structure  about  ?■  feet  high  ar.i  600  feet  long. 
The  generating  equipment  consists  f two  ilowatt  units,  one  of 

which  was  installed  in  1933  and  the  otaer  in  1?39- 

b.  Since  the  disastrous  flood  of  ly27  practically  all  the 
flood  control  improvement.'  undertaken  in  ‘he  White  River  Basin  have 
been  constructed  by  the  Federal  Government.  Prior  to  tnat  time  tne 
work  by  local  interests  consisted  largely  cf  the  construction  of 
levees  and  drainage  systems  although  it  included  some  ban*  protection 
and  removal  of  snags  from  streams.  The  existing  levees  are  located 
along  the  Black,  Little  Red,  and  White  Rivers.  Available  information 
indicates  that  97  drainage  enterprises  have  been  organized  in  the  basin 
to  serve  about  1.7  million  acres.  Major  drainage  systems  are  mostly 
gravity  flow  systems  that  utilize  natural  streams,  canals,  ana  open 
ditches.  Farm  drainage  systems  usually  consist  of  open  ditches  for 
removal  of  excess  surface  water  from  fields.  The  local  levees  and 
drainage  works,  in  general,  have  not  beer,  coordinated  or  properly  main- 
tained. Consequently,  most  of  the  structures  are  inadequate  and  some 
are  ineffective.  Bank  protection  works  have  been  constructed  by  local 
interests  for  the  protection  of  railway  bridges,  State  highways,  and 
hignway  embankments. 

c.  Local  interests  have  constructed  works  in  different  areas 
in  the  White  River  Basin  in  Arkansas  for  irrigating  rice.  Tne  most 
extensive  areas  are  located  east  of  Newport  anu  in  the  Grand  Prairie. 

The  irrigation  development  is  primarily  of  the  individual  farm  type. 
Piumping  from  wells  is  the  principal  source  of  irrigation  water,  altnough 
some  irrigation  water  is  obtained  from  small  reservoirs  and  by  diversion 
from  streams. 

d.  The  municipal  water  supply  systems  in  the  basin  obtain  about 
53  percent  of  their  supply  from,  ground  water  sources;  about  16  percent 
from  surface  water  sources,  which  includes  streams  and  municipal  lakes; 
and  the  remainder  fromApth  ground  an.;  surface  sources. 

e.  The  two  States,  Arkansas  and  Missouri,  administer  numerous 
State  parks,  public  hunting  areas,  game  management  areas,  fish  hatch- 
eries and  trout-fishing  streams  in  the  basin.  A tabulation  of  these 
areas  is  shown  on  Ta'cle  4.  There  ar«  also  numerous  municipal  parks  and 
small  fishing  impoundments  ir.  the  basin  which  are  tabulated  in 
Appendix  K. 
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TABLE  4 


EXISTING  STATE  FISH  AND  WILDLIFE  AREAS 


Areas 

No.  of 
areas 

Admin. 

agency 

Total  : Wet land: Water 
acres  : acres  :acres  . 

Activity 

Arkansas 

: : 

Public  hunting  areas 

8 

AG&FC 

113,500:  29,400:15,600 

F&H,WP 

Wildlife  management  areas 

5 

AG&FC 

6,980:  - : - 

WP 

Public  fishing  lakes 

8 

AG&FC 

2,489:  - : 2,389 

F 

State  fish  hatcheries 

2 

AG&FC 

(warm-water  production) 

FP 

Trout  management  areas 

7 

AG&FC 

: - :^2,210 

Public  access  areas 

21 

AG&FC 

80:  - : - 

F 

Public  parks 

7 

AP&PC 

3,864:  - : 20 

F 

Miss 

ouri 

Public  hunting  areas 

6 

MCC 

108,795:  - : 900 

F&H,WP 

Wildlife  management  areas 

5 

MCC 

37,257:  - : 40 

F,WP 

Public  fishing  lakes 

3 

MCC 

276:  - : 86 

F&H 

State  fish  hatcheries 

3 

MCC 

(trout  production)  - 

FP 

Trout  management  areas 

7 

MCC 

- : - : 2,255 

F 

Public  access  areas 

5 

MCC 

64l:  - : - 

F 

Public  parks 

7 

MSPB 

13,083:  - : 100 

F&WP 

Legend: 

AG&FC  - Arkansas  Game  & Fish  Commission 
AP&PC  - Arkansas  Publicity  & Parks  Commission 
MCC  - Missouri  Conservation  Commission 
MSPB  - Missouri  State  Park  Board 

H - Hunting 

FP  - Fish  Production 

WP  - Wildlife  Production 

F - Fishing 

6.  AUTHORIZED  FEDERAL  PROJECTS 

The  authorized  Federal  projects  in  the  basin  are  listed  on 
Table  5>  These  authorized  projects  include  3 multiple -purpose  reservoir 
projects,  7 local  protection  projects,  3 Public  Law  566  projects,  and 
the  Grand  Prairie  Region  supplemental  agriculture  water  supply  project. 
The  3 Public  Law  566  projects  are  authorized  for  planning  only. 


AUTHORIZED  FEDERAL  MPEh  RESOURCE  DEVHJ0MEHT3 


7. 


CURRENTLY  PLANNED  FEDERAL  WATER  RESOURCE  DEVELOPMENTS 


Projects  for  vnich  prior  reports  have  been  submittal  and 
authorizing  legislation  is  presently  pending  include  Crooked  Creek, 
at  and  in  the  vicinity  of  Harrison,  Arkansas;  the  Buffalo  National 
River;  and  the  Eleven  Point  National  Scenic  River.  These  formally  pro- 
posed projects  are  included  in  the  10-  to  15 -year  plan  and  are  discussed 
briefly  in  the  following  naragraphs . 

a.  The  Corps  of  Engineers  and  Soil  Conservation  Service  formu- 
lated a joint  plan  for  Crooked  Creek  Basin  that  would  meet  the  flood 
control  and  water  supply  needs  at  and  in  the  vicinity  of  Harrison, 
Arkansas.  The  plan  consisted  of  land  treatment  measures,  the  construc- 
tion of  19  flood  retarding  structures,  one  multiple -purpose  reservoir 
located  on  the  East  Fork  of  Crooked  Creek,  and  raising  the  existing 
urban  renewal  levee  and  flcodwail  within  the  city.  The  Soil  Conserva- 
tion Service  part  of  the  plan  has  been  approved  for  planning  and  con- 
struction. The  Secretary  of  the  Army  has  recommended  to  the  Public 
Works  Committee  of  the  United  States  Senate  that  the  Corps  part  of  the 
joint  plan  be  authorized  for  construction. 

b.  The  Buffalo  National  River  was  proposed  by  the  National  Park 
Service  in  a report  dated  April  1963  and  legislation  has  been  intro- 
duced in  both  houses  of  the  Congress  to  implement  the  Park  Service  pro- 
posal. The  area  proposed  for  development  and  administration  by  the 
National  Park  Service  would  comprise  about  103,000  acres  of  land  adja- 
cent to  the  Buffalo  River  and  would  extend  from  its  mouth  aDproximately 
128  miles  upstream  to  the  present  boundary  of  the  Ozark  National  Forest 
near  Boxley,  Arkansas.  Adjacent  lands  would  ce  acquired  in  fee-title 
or  controlled  by  scenic  easements  for  development  of  recreation  facili- 
ties and  preservation  of  scenic  areas.  Partial  rights  or  scenic  ease- 
ments might  be  acquired  on  lands  having  a high  agricultural  value  as  a 
means  of  maintaining  the  agricultural  nroductivity  of  the.se  areas  and 
at  the  same  time  preserving  their  beauty  and  scenic  attractiveness. 
Development  would  include  hiking,  and  nature  study  trails;  horseback 
riding,  and  camping  trails;  camping,  and  picnicking  grounds;  and  preser- 
vation of  scenic,  archaeological,  and  historical  values. 

c.  The  Eleven  Point  River  was  studied  by  the  National  Wild  River 
Team  of  the  Departments  of  Agriculture  and  the  Interior  for  possible 
inclusion  in  the  National  Scenic  and  Wild  Rivers  System.  Several  bills 
have  been  introduced  in  the  Congress  which  would  designate  parts  of  the 
Eleven  Point  River  as  a National  Scenic  River  area.  The  upstream  limit 
of  the  proposed  Scenic  River  would  be  at  Thomasville,  Missouri.  The 
downstream  limit  of  the  proposed  Eleven  Point  Scenic  River  has  been 
somewhat  controversial  with  some  bills  proposing  the  lower  end  of  the 
Scenic  River  at  Missouri  Highway  142.  This  would  include  48  miles  of  the 
river.  Other  bills  propose  that  the  Scenic  River  extend  to  the  mouth  of 
the  stream  in  Arkansas,  about  42  miles  downstream  from  Missouri  Highway 
142.  Adjacent  lands  would  be  acquired  in  fee-title  or  controlled  by 
scenic  easements  for  development  of  recreation  facilities  and  preserva- 
tion of  scenic  areas. 


SECTION  III 


WAT  EH  RESOURCE  PROBLEM.;  AMD  NEEDS 


8.  GENERAL 

a.  An  essential  phase  of  the  White  River  basin  study  was  an 
analysis  of  present  and  future  needs  or  demands  which  can  be  satis- 
fied by  improvement  ani  development  of  the  water  and  related  land 
resources  of  the  tasin. 

b.  In  determining  present  needs,  the  effect  of  existing  and 
soon  to  be  initiated  projects  and  programs  was  considered.  Future 
needs  were  estimated  on  the  basis  of  future  conditions  expected  with- 
out additional  Federal  investment  ir.  the  development  of  the  water  and 
related  land  resources  of  the  basin. 

c.  Resource  problems  ;inJ  needs  are  discussed  briefly  in  the 
following  paragraphs.  More  detailed  information  Is  presented  in  the 
Appendixes  listed  below: 


Purpose  Appendix 


Land  Treatment  and  Watershed  Protection  F 
Flood  Problems  and  Losses  G 
Drainage  I 
Outdoor  Recreation  j 
Fish  and  Wildlife  K 
Hydroelectric  Power  L 
Navigation  M 
Municipal  and  Industrial  Water  Supply  N 
Water  Quality  Control  N 
Irrigation  0 


9.  LAND  TREATMENT  AND  WATERSHED  PROTECTION 
a . Gr.'iplani  ani  grassland . 

(l)  Problems.  Many  problems  exist  concerning  the  conser- 
vation, treatment,  ani  management  of  cropland  and  grassland  in  the 
White  River  Basin.  Some  of  these  problems  are  discussed  in  the  para- 
graphs be  low . 

(a)  Many  farms  within  the  Ozark  Plateaus  of  the  White 
River  Basin,  because  of  size,  are  not  efficient  economic  units.  In 
many  instances  the  owner  must  seek  part-time  employment  in  town  to 
supplement  his  farm  earnings.  Ever:  if  he  desired  to  place  all  needed 
conservation  and  management  practices  into  use  on  his  farm,  he  could 
not  afford  them.  In  other  instances,  after  proper  application  of  land 
treatment  measures , the  landowners  and  operators  fail  to  provide  ade- 
quate maintenance  find  management.  This  is  often  the  case  with  absentee 
landowners . 
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(b)  The  problem  of  soil  erosion  in  thr  Ozark  Plateaus 
of  the  White  River  Basin  is  compounded  by  tne  tendency  of  landowners 
and  operators  to  use  the  frequently  flooded  river  and  stream  valleys 
for  pasture  and  higher,  steeper  slopes  for  crop  production.  Abuse  of 
the  great  agricultural  bottom  lands  In  the  eastern  part  of  the  basin 
has  created  sediment  which  decreased  the  capacity  of  irainage  outlets. 

At  the  same  time,  clearing  of  woodland  has  increased  water  runoff. 

(c)  The  landowners  and  operators  may  fail  to  appre- 
ciate the  value  of  certain  lands  for  wildlife  or  recreation.  This 
problem  results  to  some  extent  from  a lack  of  adequate  conservation 
education  in  public  schools.  Also  a high  degree  of  coordination  of 
conservation  efforts  has  been  generally  lacking,  not  only  in  Federal 
and  State  programs  but  also  by  special  interest  groups. 

(2)  Needs . The  entire  basin  suffers  to  some  extent  from 
erosion  and  from  a lack  of  water  conservation,  irainage,  irrigation, 
recreation,  fish  and  wildlife  conservation  practices,  and  proper  man- 
agement. Approximately  3 ,363,000  acre-  of  cropland  need  treatment  to 
varying  extents  while  U, 051,7^0  acre;:  01'  grassland,  including  grazed 
forest  land,  need  treatment. 

b.  Forest  land. 

(l)  Problems.  Some  of  the  problems  of  land  treatment  and 
management  on  forest  lands  are  discussed  in  the  paragraphs  below. 

(a)  The  private  forest  landowner  in  the  White  River 
Basin  is  faced  with  many  problems.  Most  of  the  original  timber  stands 
in  the  basin  were  cut  during  the  early  1900's  when  the  lumber  industry 
moved  into  the  South.  Fires  and  .use  followed;  therefore,  the  forest 
lands  of  the  basin  have  not  been  replenished  with  high  quality  forests. 
Much  of  the  timber  in  private  ownership  is  of  poor  peci-s,  small  size 
classes,  and  poor  quality,  and  is  perpetuated  by  tne  traditional  prac- 
tice of  forest  land  grazing  and  annual  burning.  These  practices  have 
at  the  same  time  contributed  to  the  erosion  problems  of  the  basin. 
Financial  returns  of  any  consequence  from  forest  lands  are  usually  many 
years  apart.  Much  heavily  depleted  forest  land  in  the  basin  needs 

to  be  restored  to  productivity,  but  restoration  would  require  relatively 
high  investments  and  long  periods  of  waiting  before  financial  returns 
could  be  realized. 

(b)  The  same  factors  which  have  reduced  the  produc- 
tivity of  the  forest  lands  in  terms  of  timber  and  timber  products  have 
also  had  a corresponding  detrimental  effect  on  the  hydrologic  condi- 
tion of  the  forest  soils.  Tne  long  history  of  destructive  logging, 
widespread  and  repeated  burning,  and  overgrazing,  particularly  in 
periods  of  prolonged  drought,  have  seriously  reduced  soil  cover  and 
have  contributed  to  the  compaction  of  the  upoer  portions  of  the  soil 
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profile.  The  result  has  beer,  a reluction  of  the  soils'  ability  to 
resist  erosion  and  absorb  and  store  water.  Consequently,  these  soils 
contribute  hign  rates  of  soil  and  water  runoff  during  storms  ani 
reduced  low  flows  during  iry  periods.  Active  erosion  was  present  on 
nearly  5 percent  of  the  areas  that  have  seen  sampled.  Table  6 snows 
hydrologic  condition  of  forest  soils. 

TABLE  6 


PRESENT  HYDROLOGIC  CONDITION  OF  FOREST  SOILS 


Hydrologic  condition 

Public  lands 

Private  lands 

Basin  totals 

class 

Percent 

Very  good 

3 

T 

. 

•} 

1 

Good 

36 

15 

17 

Fair 

38 

2U 

27 

Poor 

lk 

2b 

22 

Very  poor 

9 

36 

33 

(c)  It  is  apparent,  therefore,  that,  while  a contin- 
ued high  level  of  protection  and  management  is  needed  for  public 
forest  lands,  tne  preponderance  of  forest  lands  in  private  ownership 
makes  it  essential  that  the  levels  of  protection  and  management  for 
these  lands  be  increased.  Only  in  tnis  way  will  the  forest  lands  of 
the  basin  be  able  to  meet  the  wood  fiber  needs  of  the  future  and  at 
the  same  time  provide  the  stabilizing  influence  to  tne  soil  and  water 
resources  of  which  they  are  capable. 

(2)  Needs . 

(a)  The  public  forest  lands  plus  the  small  percent- 
age of  private  forests  currently  being  managed  under  good  forestry 
practices  cannot  meet  the  demands  foreseen  for  this  resource.  If  the 
projected  needs  are  to  be  satisfied,  a high  level  of  protection  from 
fire,  insect,  disease,  and  grazing  damages  must  be  afforded  ail  forest 
lands  and  purposeful  management  applied  to  that  high  percentage  of  the 
forest  lands  of  the  basin  now  being  mistreated  or  ignored  completely. 

(b)  It  is  estimated  that  590*150  acres  in  the  basin 
need  tree  planting  measures.  Hydrologic  stand  improvements  should  be 
implemented  on  about  1, 735*^50  acres. 

10.  FLOOD  CONTROL  AND  PREVENTION 

a.  As  indicated  in  paragraph  kf  considerable  flood  control 
works  have  been  constructed  in  the  White  River  Basin.  Even  with  these 
works  in  operation,  flooding  still  occurs  over  large  areas  and  causes 
extensive  damage. 
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b.  The  area  under  consideration  for  determining  flood  control 
and  prevention  needs  is  described  generally  as  that  part  of  the  flood 
plains  that  ^ould  be  flooded  by  a repetition  of  the  maximum  flood  of 
record  with  projects  in  the  preconstruction  planning  stage,  under 
construction,  or  existing  in  operation.  The  extent  and  classifica- 
tion of  the  land  in  this  area  are  shown  in  Table  7* 

TABLE  7 

EXTENT  AND  CLASSIFICATION  OF  FLOOD  PLAIN  LANDS 
(in  acres) 


Reach 

: Cleared 

Forested  : 

Urban 

: Total 

Ozark  Plateaus 

: 383,070 

72,170  : 

830 

: 456,070 

Coastal  Plain 

: 851,660 

64 J, 950 

530 

: 1,493,140 

Total 

: 1,234,730 

713,120  : 

1,360 

: 1,9^9,210 

c.  Intense  storms  of  short  duration  cause  the  most  severe 
flooding  in  the  Ozark  Plateaus  part  of  the  basin.  Because  stream 
slopes  are  steep  and  runoff  is  rapid,  destructive  flash  floods  cause 
severe  property  damage,  erosion  of  land,  and  often  loss  of  life. 

d.  Extensive  storms  or  a sequence  of  storms  covering  large 
areas  and  of  long  duration  produce  large  volumes  of  runoff  which 
descend  rapidly  upon  the  Coastal  Plain.  As  a result  of  the  very  grad- 
ual channel  slopes  and  low  channel  capacities  of  tne  Coastal  Plain 
streams,  flooding  in  this  area  is  extensive  and  prolonged. 

e.  Flooding  occurs  several  times  a year  in  lower  bottom  areas 
of  both  the  Ozark  Plateaus  and  Coastal  Plain  portions  of  the  basin. 
Floods  occur  most  often  in  the  months  of  March,  April,  and  May,  but 
large  floods  have  occurred  in  every  month. 

f.  The  principal  industry  in  the  flood  plains  is  agriculture. 
Major  crops  grown  in  the  Ozark  Plateaus  are  pasture,  hay,  corn,  and 
silage.  Major  crops  grown  in  the  Coastal  Plain  are  soybeans,  cotton, 
rice,  corn,  and  pasture.  On  the  basis  of  adjusted  normalized  prices 
and  present  crop  yields  and  distribution,  the  estimated  gross  annual 
value  of  crops  in  the  area  under  consideration  is  $94,400,000. 

g.  Other  industries  and  developments  which  are  affected  by 
floods  include  hardwood  timber,  commercial  and  public  services,  high- 
way and  county  roads,  railroads  and  utilities,  and  urban  areas.  Urban 
areas  which  have  flood  problems  are  Poplar  Bluff,  Cassville,  Reeds 
Spring,  Thayer,  and  West  Plains  in  Missouri,  and  Pocahontas,  Harrison, 
Walnut  Ridge,  Jacksonport,  Augusta,  and  Clinton  in  Arkansas.  Also, 
severel  smaller  towns  and  communities  in  Arkansas  and  Missouri  have 
flood  problems.  Springfield,  Missouri,  and  Fayetteville,  Arkansas,  do 
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not  presently  have  a flood  problem,  but  future  expansion  into  the 
flood  plains  could  result  in  serious  problems.  The  estimated  value  of 
property  in  the  flood  plain  on  the  basis  of  adjusted  normalized  prices 
is  $693,478,000. 

h.  Flood  control  and  prevention  needs  have  been  estimated  in 
terms  of  average  annual  flood  losses  expected  under  existing  and  future 
economic  conditions.  Economic  indicators  used  in  estimating  future 
economic  conditions  were  farm  marketings,  crop  production  expense.  , net 
income  per  farm,  per  capita  personal  income,  nnl  in  some  cases,  total 
crop  sales.  Changes  in  patterns  of  lanu  use  expected  without  additional 
flood  control  works  were  considered  in  estimating  losses  under  future 
economic  conditions. 

i.  The  estimated  average  annual  .looc  losses  computed  by  flood 
frequency  analysis  under  the  conditions  previously  discussed  are  shown 
in  Table  8.  Adjusted  normalized  prices  were  used  for  both  existing 
and  future  economic  conditions.  Hue  to  difficulty  in  separating  flood 
losses  in  the  upstream  watersheds,  these  estimates  include  damages  from 
inadequate  drainage.  About  80  percent  02'  these  losses  results  from 
farming  operations.  Other  losses  result  from  damage  to  agricultural 
property  and  lands,  urban  property,  transportation  facilities,  utili- 
ties, and  hardwood  timber.  Also  included  in  the  "other"  category  are 
losses  of  business  and  gainful  occupation. 

TABLE  8 


AVERAGE  ANNUAL  FLOOD  LOSSES 
(in  thousands  of  dollars) 


Reach 

Crop 

Other 

: Urban 

Totai 

Existing  Economic 

Conditions 

Ozark  Plateaus 

$4,718-5 

$1,161.7 

: $371*6 

$6,2L5.8 

Coastal  Plain 

24,374.1 

4 ,987*7 

: 15*3 

29,377.1 

Total 

29,086.6 

6,149*4 

: 396.9 

35,622.9 

Future  I 

Economic  Conditions 

Ozark  Plateaus 

4,679-3 

: 966.2 

8,637.3 

Coastal  Plain 

46,310.8 

6,515*3 

: 33*6 

52,859*7 

Total 

50,990.1 

9,507*1 

: 999*8 

61,497.0 

11 • DRAINAGE 


a.  Drainage  needs,  evidenced  by  wet  lands  that  are  frequently 
though  not  necessac ily  annually  subject  to  n degree  of  surface  or  sub- 
surface concentration  of  water  that  impairs  their  capacity  to  produce 
agricultural  crops,  exist  in  many  low-lying  areas  of  the  White  River 
Basin.  Practically  all  of  these  areas  are  located  in  the  Coastal  Plain 
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portion  of  tne  basin.  Stream  slopes  in  tnis  portion  of  tne  Pa  . in  ure 
very  gradual,  generally  less  tnan  1 foot  per  mile,  and  streams  have 
very  low  capacities. 

b.  Most  of  the  ecrly  drainage  works  in  the  basin  were  con- 
structed during  the  period  1900-1930.  Information  indicates  tnat  over 
50  drainage  enterprises  have  been  organized  to  serve  about  86-J,-  ' j • acr< 
in  the  basin.  Many  of  these  enterprises  became  insolvent  during  the 
1930 's  and  the  irainage  works  have  lost  most  of  their  effectiveness  as 
a result  of  lack  of  extension  and  maintenance.  Since  Feierai  aid  for 
channel  improvement  and  upstream  flood  prevention  became  avai latlf  in 
about  19^1,  there  nave  been  more  attempts  by  local  interests  to  con- 
struct drainage  systems.  Generally,  these  local  efforts  have  not  been 
fully  coordinated  to  insure  that  the  system  installed  provided  maximum 
benefits  for  the  funds  expended. 

c.  One  of  the  primary  drainage  problems  is  that  major  drainage 
systems,  including  the  major  outlets  and  the  group  main  and  lateral 
canals,  do  not  have  adequate  capacities  to  carry  the  flow  from  farm 
drainage  systems.  This  has  resulted  from  a lack  of  fully  coordinated 
and  planned  drainage  programs.  Although  some  channel  improvement  work 
on  major  outlets  has  been  accomplished,  most  of  them  are  still  in  their 
natural  state.  The  major  outlets  are  characterized  by  appreciable  to 
severe  meandering,  heavy  undergrowth  and  trees  in  tne  channel  section, 
accumulations  of  debris  and  sediment,  and  insufficient  channel  capacity. 

d.  The  Coastal  Plain  portion  of  the  basir.  receives  an  average 
a;  nual  rainfall  of  about  50  inches  with  heavy  rains  occurring  at  any 
time  of  the  year.  In  addition  to  heavy  local  rainfall,  large  volumes 
of  water  from  the  Ozark  Plateaus  flow  onto  the  Coastal  Plain  and  flood 
extensive  areas.  This  water  inundates  low-lying  areas  behind  the  stream 
banks  and  remains  for  long  periods  of  time  after  the  parent  streams  have 
returned  to  within  their  banks  because  of  the  inadequacy  of  the  existing 
drainage  systems . 

e.  Lands  in  the  basin  with  a wetness  hazard  are  shown  in 
Table  9.  Drainage  of  all  of  this  land  is  neither  practicable  nor 
desirable  particularly  with  reference  to  the  forest  land  and  other. 

TABLE  9 


LAND  AREAS  WITH  WETNESS  HAZARDS 


Type 

Acres  (rounded) 

Cropland 

1,650,000 

Grassland 

160,000 

Forest  land 

1,6.10,000 

Other  * 

10,000 

Total 

3,1*30,000 

A 
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f.  Many  farming  problems  are  associated  wit h inadequate  irain- 
age . Adequate  surface  and  subsurface  drainage  improves  the  uiar.t 
environment  and  favorably  affects  plant  growth.  Surface  drainage  will 
remove  excess  water  before  it  can  infiltrate  into  the  soil  and  pro- 
motes better  soil  aeration  in  the  root  zone.  As  the  water  percolates 
downward  through  the  soil  profile,  the  space  between  the  soil  parti- 
cles occupied  by  free  water  is  replaced  by  air.  This  supply  of  oxygen 
in  the  soil  is  required  to  promote  oacterial  grcwtn.  Bacterial  action 
is  necessary  for  the  conversion  of  nutrients  within  the  soil  into  a 
form  which  can  be  utilized  by  plants. 

g.  Attempts  to  produce  crops  on  poorly  drained  land  lead  to 
higher  production  costs  as  a result  of  reduced  plant  growth  and  yield, 
or  loss  of  fertilizers,  herbicides,  and  pesticides.  Often  wet  condi- 
tions delay  planting,  cultivation,  or  harvesting  which  reduces  the 
efficiency  of  the  modern  highly  mechanized  farming  operation. 

h.  Current  crop  and  pasture  acreages  with  drainage  problems  and 
the  average  annual  damages  resulting  from  inadequate  drainage  are  pre- 
sented in  Table  10.  These  damages  are  also  included  in  the  average 
annual  flood  losses  presented  in  Table  6.  The  average  annual  damages 
are  based  on  normalized  crop  prices,  present  economic  conditions, 
cropping  patterns,  and  farming  conditions.  They  do  not  reflect  benefits 
from  land  use  shifts  or  intensified  land  use  of  drained  areas. 

TABLE  10 


ACREAGE  OF  CROPLAND  AND  PASTURE  WITH  A DRAINAGE 
PROBLEM  AND  AVERAGE  ANNUAL  DAMAGES  DUE  TO  INADEQUATE  DRAINAGE 


Crop 

Acres 

inadequately 

drained 

Average  annual  damages 
due  to  inadequate 
drainage 

Soybeans 

755,823 

$10,846,060 

Cotton 

148,795 

5,690,808 

Corn 

20,902 

550,435 

Wheat 

36,825 

339,237 

Oats 

26,352 

184,337 

Alfalfa  hay 

4,631 

113,414 

All  hay  except  alfalfa 

47,896 

297,713 

Other  cropland  except  rice  (l) 

468,0147 

486 , S94 

Rice 

137,412 

- 

All  crops 

1,646,683 

18,508,598 

Pasture 

164,746 

19! 770 

Total 

l,8l 1,429 

18,528^368 

TH  Includes  cropland  not  harvested,  fruits,  vegetables, 
other  minor  crops,  and  idle,  fallow,  and  failure. 
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12. 


OUTDOOR  RECREATION 


a.  Recreation  market  area.  To  determine  the  outdoor  recrea- 
tion needs  that  could  be  fulfilled  by  the  resources  of  tne  White  River 
Basin,  a recreation  market  area  was  established.  It  is  define  1 as  the 
area  where  approximately  80  percent  of  the  users  of  tne  White  River 
Basin's  recreational  facilities  reside.  This  area  includes  the  U9 
counties  wnich  lie  entirely  or  principally  within  the  irainage  basin 
plus  certain  Standard  Metropolitan  Statistical  Areas  ( SMSA's),  ar  de- 
fined by  the  Bureau  of  the  Budget  in  1966.  The  selection  of  the 
SMSA's  considered  in  this  study  was  based  on  the  knowledge  that  people 
from  them  seek  recreation  opportunities  within  the  White  River  Basin  and 
thereby  contribute  substantially  to  the  total  demand  for  outdoor  recre- 
ation that  is  supplied  by  the  basin.  The  recreation  market  area,  the 
influencing  SMSA's,  and  the  ^9  counties  are  shown  on  Figure  15  of  tne 
Main  Report. 

b.  Demand . Recreation  demand  is  expressed  in  terms  of  tne  amount 
and  kinds  of  outdoor  recreation  facilities  ani  activities  the  public 
desires.  True  demand  tends  to  lie  somewhere  between  what  people  desire 
and  what  they  are  actually  willing  to  accept.  It  is  prooably  nearer 

the  latter.  The  total  estimated  annual  demand  in  activity  occasions  for 
the  four  major  water  related  activities  of  swimming,  boating,  camping, 
and  picnicking  is  18  million  in  1965;  22  million  in  1970;  32  million  in 
1930;  68  million  in  2000;  and  lkb  million  in  2020. 

c.  Supply . Taking  into  consideration  data  on  existing  public 
and  private  recreation  facilities  in  the  basin,  a quantitative  estimate 
was  made  of  the  number  of  activity  occasions  that  could  be  accommodated 
annually.  It  was  found  that  almost  13  million  activity  occasions  for 
swimming,  boating,  camping,  and  picnicking  can  presently  be  accommo- 
dated annually.  By  considering  programmed  expansion  of  public  recrea- 
tion areas,  the  supply  for  1970  showed  that  a total  of  nearly  18  million 
activity  occasions  for  swimming,  boating,  camping,  and  picnicking  could 
be  accommodated  annually  at  that  time. 

d.  Needs . Existing  needs  are  the  demand  for  outdoor  recreation 
opportunities  less  the  present  capacity  of  existing  resources  and  facil- 
ities. Projected  needs  are  the  difference  between  projected  demand  and 
projected  supply.  In  short,  needs  are  unsatisfied  demand,  and  these 
are  translated  into  resource  requirements  of  land,  water,  ani  facili- 
ties. The  facilities  required  to  satisfy  the  average  summer  Sunday 
demand  for  recreation  opportunities  are  shown  on  Table  11. 

13.  FISH  AND  WILDLIFE 

a.  Sport  fishing. 

(l)  Supply.  The  White  River  Basin  study  area  contains  over 
1,000  miles  of  clear,  free-flowing  Ozark  Mountain  streams  which  provide 
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high  quality  smallmouth  bass  fishing.  Many  of  these,  including  the 
Current,  Jacks  Fork,  Eleven  Point,  Spring,  James,  and  Buffalo  Rivers, 
accommodate  the  popular  and  unique  float-fishing  opportunities  that 
have  made  the  Ozark  region  famous.  Trout  fishing,  supported  by  stocked 
fish  produced  at  two  Federal  hatcheries  located  in  Arkansas  and  three 
State  hatcheries  in  Missouri,  is  available  in  several  cold-water  streams, 
cold-water  strata  of  Lake  Taneycomo  and  Bull  Shoals  Reservoir ,. and 
almost  l40  miles  of  cold  tailwa.ters  below  Bull  Shoals,  Norfork,  and 
Greers  Ferry  Reservoirs.  Excellent  warm-water  fishing  is  provided  in 
the  182,000  acres  of  large  impoundments,  19,000  acres  of  natural  lakes, 
10,000  acres  of  public  fishing  lakes,  and  approximately  3 >500  miles  of 
alluvial  streams  in  the  Coastal  Plain  section  of  the  basin.  In  addi- 
tion, the  private  sector  provides  fishing  potentials  on  4-9,000  acres 
of  small  impoundments  consisting  of  farm  ponds,  irrigation  reservoir 
and  floodwater  retarding  structures. 

(2)  Demand.  The  appraisal  of  fishing  opportunities  in  the 
basin  was  based  primarily  on  (a)  the  standing  crop  of  sport  fish  in 
pounds;  (b)  the  ratio  of  harvestable  crop  to  standing  crop;  and  (c) 
average  catch  in  pounds  per  man  day.  The  average  annual  man  day  per 
acre  standards  used  for  the  various  types  of  waters  vary  according  to 
habitat  quality,  harvest  success,  degree  of  management,  and  other  fac- 
tors. Opportunity  for  trout  fishing  is  dependent  upon  the  rate  of 
stocking,  rate  of  recovery,  and  survival  of  stocked  fish. 

(3)  Needs . Table  12  shows  the  projected  sport  fishing 
needs  for  the  basin  by  streams  and  impoundments,  and  by  total  oppor- 
tunities. It  should  be  noted  that  the  total  basin  demand  does  not  exceed 
the  total  basin  supply  during  the  50-year  projection  period.  This  is 
due  to  the  large  capacity  or  supply  of  the  existing  impoundments.  How- 
ever, examinations  of  separate  parts  of  the  basin  reveal  that  some 

areas  have  an  excess  supply  of  available  facilities  while  others  do  not. 
Stream  capacity  is  exceeded  near  the  end  of  the  projection  period  which 
is  only  because  of  the  relatively  large  capacity  of  the  alluvial  stream. 
The  Ozark  streams  will  reach  capacity  levels  for  both  trout  fishing  and 
warm-water  fishing  by  1980.  Increased  pressure  on  these  waters  will 
reduce  the  quality  and  degree  of  fishing  success. 

b.  Hunting. 

(l)  Supply . Under  present  conditions  the  basin  contains 
about  21,000,000  acres  of  wildlife  habitat,  including  over  12,400,000 
acres  of  forest  lands  which  support  populations  of  big  game,  including 
deer  and  turkey,  and  other  forest  game  species.  The  Coastal  Plain 
supports  large  waterfowl  concentrations  on  flooded  rice  fields,  natural 
overflow  bottom  lands,  and  permanent  waters  distributed  throughout  the 
area.  Public  lands  controlled  by  Federal  and  State  agencies  comprise 
only  9 percent  of  the  available  terrestrial  wildlife  habitat,  with  the 
remaining  91  percent  controlled  by  the  private  sector. 
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(Man-days  in  thousands) 
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pacity  level  .for  use  has  been  reached.  Demand  equal  to  supply  by  19S0. 


I 


(2)  Demand.  The  supply  of  hunting  opportunities  was 
evaluated  on  the  basis  of  an  available  level  and  a potential  level. 

The  available  level  assigned  equals  the  i960  use  (expressed  demand), 
and  recognizes  that  denial  of  public  access,  competing  or  conflicting 
land  use,  uneven  distribution  of  hunters  in  the  basin,  and  other  legal 
or  socio-economic  factors  which  restrict  use  and  management  of  the 
resource,  will  militate  against  realization  of  the  full  potential  over 
the  total  basin  area. 

(3)  Needs.  The  evaluation  of  hunting  opportunities  is 
based  on  the  population  density  of  wildlife  per  1,000  acres  of  habitat, 
a sustained  rate  of  harvest,  and  the  hunting  standards  for  the  various 
types  of  habitat  and  type  of  game  hunted.  Projected  hunting  needs 

are  shown  in  Table  13-  The  "A"  data  in  the  table  indicate  the  supply 
and  demand  which  can  be  expected  to  exist  if  current  management  levels 
and  current  restrictions  on  use  continue.  The  "P"  data  indicate  poten- 
tial levels  of  supply  and  demand  which  could  be  achieved  by  removal  of 
restrictions  on  use  and  higher  levels  of  management.  Under  existing 
restrictions  and  management  levels,  demand  for  hunting  opportunities 
will  exceed  supply  in  the  very  near  future  and  throughout  the  projec- 
tion period.  However,  with  higher  management  levels  and  removal  of 
vise  restrictions,  supply  could  be  expected  to  exceed  demand. 

c.  Commercial  fisheries. 

(1)  Total  commercial  fishery  needs  for  the  basin  will 
increase  considerably  in  future  years,  particularly  in  Arkansas  be- 
cause of  the  importance  of  the  fish-farming  industry.  It  is  esti- 
mated the  demand  for  catfish  and  bait  minnows  within  the  basin  and  the 
export  market  area  outside  the  basin  will  increase  49  percent  between 
1964  and  1980.  Projected  on  a long-range  basis,  demand  is  expected  to 
increase  fourfold  by  2020. 

(2)  Since  the  fish-farming  industry  provides  over  86  per- 
cent of  the  total  poundage  of  commercial  fishery  products  produced  in 
the  basin  study  area  at  the  present  time,  and  will  be  required  to  supply 
an  even  higher  proportion  in  the  future,  a greatly  expanded  program 
will  be  needed  to  satisfy  demand.  The  surface  area  of  pond  space  needed 
for  intensive  and  nonintensive  operations  must  be  increased  from  the 
existing  14,221  acres  to  about  164,900  acres  by  the  year  2020.  Water 
supply  requirements  will  increase  about  fourfold  from  168,000  acre-feet 
used  at  present.  The  water  requirements  for  fish-farming  production, 
based  on  pond  area  and  volume  of  water  supply,  are  shown  in  Table  l4. 

The  volume  of  water  supply  is  estimated  on  the  basis  of  6 acre-feet 

per  surface  acre  for  intensive  and  3 acre-feet  per  acre  for  nonintensive 
production.  The  preferable  source  of  supply  is  from  ground -water 
aquifers  because  of  the  greater  dependability  on  maintaining  high  quality 
control  standards  necessary  for  efficient  management. 
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table  13 


PROJECT®  HUNTING  needs 


State 

fear 

Man-  Day  8 

(Thousands ) 

Pig  0a me 

Small  Game 

Waterfowl 

Total 

Arkansas 

I960 

A - Supply 

203 

1,174 

120 

1,497 

Demand 

203 

1,174 

120 

1,497 

Needs 

0 

0 

0 

0 

I960 

A - Supply 

173 

1,062 

113 

1,36; 

Demand 

Hit 

i it 

1.071 

Need6 

-221 

-21 

-303 

P - Supply 

1.013 

1,664 

113 

2,790 

Demand 

1^3 

iA 

1.671 

Needs 

0 

u 

-21 

0 

2000 

A - Supply 

166 

1,070 

113 

1,3^9 

Demand 

260 

1^452 

190 

1,662 

Needs 

^362 

-37 

-313 

P - Supply 

974 

l,66l 

113 

2,746 

Demand 

260 

lA 22 

152 

l,oo2 

Needs 

0 

0 

-37 

0 

2020 

A - Supply 

160 

1,056 

113 

1,329 

Demand 

iOl 

1 , 67a 

172 

g,l>i 

Needs 

-m 

-622 

-59 

-622 

P - Supply 

933 

1,659 

113 

2,705 

Demand 

1,676 

172 

2A21 

Needs 

0 

-19 

-59 

0 

Missouri  I960 


A - Supply 
Demand 
Needs 

lOo 

106 

0 

515 

22 

0 

14 

14 

0 

635 

in 

0 

I960 

A - Supply 

105 

500 

14 

627 

Demand 

m 

11 

132 

-96 

Needs 

-16 

-79 

-1 

P - Supply 

617 

792 

14 

1,1.23 

Demand 

21 

11 

725 

Needs 

0 

0 

-1 

0 

2000 

A - Supply 

104 

506 

14 

621* 

Demand 

l4l 

071 

-165 

10 

828 

Needs 

-37 

-2 

-?04 

P - Supply 

613 

769 

14 

1,1*16 

Demand 

l4l 

0£i 

16 

828 

Needs 

0 

0 

-2 

0 

2020 

A - Supply 

104 

501 

lit 

619 

Demand 

Needs 

162 

770 

-269 

22 

-5 

22i 

-332 

Supply 

610 

785 

14 

1,409 

Demand 

162 

210 

12 

221 

Needs 

0 

0 

-5 

0 

A - Supply  - Available  supply  level  with  average  existing  level  of  management  and  restriction  on  use. 


P - Supply  - Potential  supply  level  realized  with  a higher  level  of  management  and  removal  of  restric- 
tions on  use. 
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202.)  for  the  White  River  Basin  Comprehensive  Study  and  tne  expected 
load  at  that  time  is  estimated  at  182,  O)  megawatts.  The  annual  load 
factors  decrease i between  1950  and  1903-  T.iio  was  due  principally  to 
the  advent  of  residential  and  cormrere.al  air-conditioning.  This  trend 
apoears  to  be  reversing  at  this  time  and  moderate  increases  in  load 
factors  are  expected  in  the  future  aue  partly  to  load-building 
activities  of  the  electric  utility  industry. 

TABLE  15 


HISTORICAL  AND  ESTIMATED  FUTURE  POWER  REQUIREMENTS 
(Study  Area  K) 


Date 

Energy  for 
load 

Million  kw.-hr. 

Peak  Demand 
Megawatts 

Annual 

load 

factor 

r 

Peak 

month(l) 

1950 

15  >92 

2,890 

60.8 

Aug.,  Sep.,  &.  Dec. 

1955 

27,519 

5,3^7 

58.8 

July,  Aug.,  & Sep. 

I960 

40,207 

8,352 

54.8 

July  & August 

1965 

62,687 

13,070 

54.8 

July 

1970 

93,270 

19,300 

55-2 

August 

1980 

178,900 

35,900 

56.7 

August 

2000 

462,000 

93,000 

56.7 

August 

2020 

904,000 

182,000 

56.7 

August 

(l)  Depending  on  sub-area  in  Study  Area  K. 


(2)  Existing  utility  generating  plants  in  Study  Area  K in 
1965  had  a dependable  capacity  of  15,3 * * * 73Q>9^1  kilowatts.  Of  this  total, 
84.6  percent  or  13,3>,3^0  kilowatts  is  steam-electric,  9-2  percent 

or  1,448,500  kilowatts  is  hydroelectric,  4.9  percent  is  internal  combus- 
tion, and  1.3  percent  is  gas  turbine  capacity.  Throughout  Coordination 
Study  Area  K,  a large  number  of  industries  own  and  operate  their  own 
generating  plants.  The  installed  capacity  for  industry-owned  generation 
in  the  area  as  of  December  31,  1965,  amounted  to  1,796  megawatts  of 
steam-electric  capacity,  and  268  megawatts  of  diesel-electric  capacity 
making  a total  of  2,0 64  megawatts.  Total  generation  during  1965  was 
13 >955  million  kilowatt-hours.  Industry-owned  generation  is  not  a 
part  of  the  public  power  supply,  but  is  given  consideration  in  project- 
ing future  electric  utility  load  levels. 

(3)  Some  of  tne  existing  generating  plants  will  be  retired 
for  various  reasons,  such  as  increased  operation  cost  and  need  for  build- 

ing space.  In  general,  retirement  age  for  generating  units  is  assumed 

to  be  35  years.  Retirement  age  subsequent  to  I98O  involving  high-pressure 
high-temperature  equipment  may  be  lowered  to  30  years.  A summary  of  the 
capacity  requirements,  capacity  available,  and  additional  capacity 
required  to  meet  the  power  requirements  in  1965,  1970,  and  1980  is  shown 

in  Table  16. 
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TABLE  16 


ADDITIONAL  DEPENDABLE  CAPACITY  TO  SUPPLY 
ESTIMATED  ELECTRIC  UTILITY  LOADS  IN  STUDY  AREA  K 
(Megawatts ) 


Item 

1955 

1970 

1980 

Capacity  requirements 

Peak  demand 

13,070 

19,300 

35,900 

Reserve  requirement  (12$) 

1,568 

2,316 

4,310 

Total  capacity  required 

14,638 

21,6l6 

40,210 

Capacity  available 

14,282 

Existing  fuel-electric  12-31-65 

14,282 

14,282 

Less  estimated  requirements 

0 

934 

1,460 

Net  fuel -electric 

14,282 

13,348 

12,822 

Existing  hydroelectric  12-31-65 

1,442 

1,442 

1,442 

Scheduled  fuel-electric  additions 

0 

9,273 

9,273 

Scheduled  hydroelectric  additions 

0 

508 

1,385 

Imports  of  firm  power 

448 

(1)1,525 

(2)2,525 

Total  capacity  available 

16,172 

26,096 

27,447 

Additional  capacity  required 

-1,534 

-4,480 

12,763 

(l)  SCEC-TVA  Seasonal  Capacity  Agreement.  Hydroelectric 
capacity  diversity  from  NPS  Study  Areas  I and  L 
estimated  to  be  25  megawatts. 


(2)  SCEC-TVA  capacity  diversity  estimated  to  increase  to 
2,500  megawatts  by  1980.  Hydroelectric  capacity 
diversity  from  NPS  Study  Areas  I and  L estimated  to 
be  25  megawatts. 

c.  Peaking  capacity. 

(1)  Hydroelectric  plants  are  admirably  suited  to  supple- 
menting base-load  thermal  plants  on  high  peak  short  duration  loads. 
Hydroelectric  projects  have  several  important  advantages  over  thermal 
plants,  especially  for  peak  generation,  in  that  they  do  not  consume 
water  or  fossil  fuels,  do  not  contribute  to  water  or  air  pollution,  have 
low  operation  and  maintenance  costs,  have  the  ability  to  start  quickly 
and  meet  load  changes  readily,  and  provide  other  corollary  benefits. 
There  is  a growing  need  for  peaking  capacity  throughout  Study  Area  K. 

(2)  The  projected  load  curves  indicate  that  during  the 
peak  month  of  August  the  hydroelectric  power  capacities  shown  in 
Table  17,  which  are  in  excess  of  the  capacity  of  existing  and  scheduled 
facilities,  could  be  utilized  on  the  load  at  a 20  percent  plant  factor. 
This  is  in  the  peak  area  of  the  load  where  hydroelectric  generation  is 
so  advantageous  and  is  a measure  of  the  amount  of  hydroelectric  capacity 
needed  for  a well-balanced  electric  power  system  for  Study  Area  K. 
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TABLE  17 

HYDROELECTRIC  POWER  CAPACITY 
(Megawatts ) 


Year 

Amount ( 1 ) 

1980 

4,240 

2000 

14,240 

2020 

29,640 

(l)  Of  these  amounts  the  following  could  be  in  adjoining 
pumped-storage  hydroelectric  capacity: 


Year 

Megawatt: 

1980 

2,670 

2000 

6,920 

2020 

13,5^0 

(3)  It  is  estimated  tnat  preference  customers  of  the 
Southwestern  Power  Administration,  the  marketing  agency  for  federally 
developed  power  in  the  basin,  could  utilize  the  capacities  of  hydroelec- 
tric power  shown  in  Table  l8. 


TABLE  18 

HYDROELECTRIC  CAPACITY  THAT  CAE  BE  USED 
IN  SUPPLYING  PREFERENCE  USER  LOAD 
(Megawatts) 


Year 

Amount 

1980 

460 

2000 

2,430 

2020 

5,990 

15.  NAVIGATION 

a.  Navigation  problems.  The  White  River  is  very  crooked 
throughout  its  entire  length.  Tiiere  are  many  bends  with  a radius  of 
less  than  1,000  feet.  These  bends,  coupled  with  the  existing  project 
channel  dimensions,  are  definite  restrictions  to  the  size  and  the  length 
of  the  tows  which  may  be  expected  to  successfully  navigate  the  stream. 
Under  the  existing  project,  efforts  are  made  to  maintain  a navigable 
depth  of  4-l/2  feet  from  the  mouth  to  Augusta,  Arkansas.  This  limits 
the  type  of  cargo  and  towing  vessels  which  may  move  on  the  river. 
Currently,  cargo  vessels  in  use  for  moving  soybeans  and  grain  are  capa- 
ble of  carrying  1,200  tons  when  loaded  to  a draft  of  8-l/2  feet. 
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Lighter  loading,  for  example  to  6 feet,  reduces  the  cargo  capacity 
to  900  tons  with  a corresponding  reduction  in  transportation  savings. 

b.  Existing  commerce.  Commerce  movement  on  the  White  River 
during  the  6-year  period  I96O-I965  averaged  498,659  tons  annually. 

The  commodity  movements  on  the  river  during  this  period  are  shown  in 
Table  19-  Normally,  traffic  on  the  White  River  consists  of  one-  and 
two-barge  tows,  powered  by  600  to  730  horsepower  towboats.  The  barges 
are  195  feet  long  and  35  feet  wide. 

TABLE  19 


COMMERCE  ON  WHITE  RIVER  - PERIOD  i960  THROUGH  19^5 
(in  tons) 


Type  cargo 

Movement 

I960 

1961 

1962 

I963- 

■ESIB 

I965- 

Soybeans 

Out 

56,816 

69,923 

86,226 

56,314 

55,816 

54,026 

Rice 

Out 

13,883 

651 

- 

8,045 

- 

- 

Wheat 

Out 

- 

- 

2,700 

1,122 

1,460 

1,613 

Sand,  gravel  & 

crushed  rock 

Inbound 

- 

- 

- 

- 

- 

64,240 

Sand,  gravel  & 

crushed  rock 

Local 

139,600 

179,300 

285,200 

194,700 

202,200 

195,400 

Logs 

Out 

3,990 

- 

1,800 

13,309 

- 

16,744 

Logs 

Local 

19,818 

29,916 

42,715 

43,329 

35,641 

44 , 169 

Waterway  im- 
provement 

material 

Out 

79,368 

54,368 

116,203 

41,468 

160,752 

268,868 

Waterway  im- 
provement 

material 

In 

- 

- 

- 

485 

- 

168,451 

Waterway  im- 
provement 

material 

Local 

- 

- 

- 

42,055 

61,624 

39,340 

Limestone 

Out 

- 

- 

- 

- 

- 

25,465 

Other 

Out 

- 

1,186 

4,099 

- 

2,042 

- 

Other 

In 

- 

- 

- 

- 

1,450 

390 

Other 

Local 

1,692 

147 

136 

82 

242 

545 

Total(l) 

315,172 

335,491 

539,909 

400,909 

521,227 

879,251 

(l)  b-Year  average  498,659  tons. 


c.  Potential  commerce.  A preliminary  estimate  of  potential 
waterborne  commerce  was  developed  for  a channel  with  a minimum  depth  of 
9 feet  (100  percent  of  the  time)  and  a 150-foot  bottom  width.  The  com- 
merce of  the  "base  year"  (1965)  was  developed  from  a limited  waterway 
traffic  survey  and  a study  of  production  and  consumption  of  the  various 
commodities  in  the  area.  The  preliminary  estimate  of  commerce  that  would 
have  been  shipped  on  an  improved  waterway  in  1965  was  3,221,000  tons. 

The  major  portion  of  this  would  be  outbound  commerce.  Projection  of 


P-27 


r 


waterborne  commerce  is  based  on  the  expected  growth  of  economy  within 
the  area.  Table  20  shows  the  prospective  commerce  to  which  the  area 
may  look  forward. 

TABLE  20 


PROSPECTIVE  COMMERCE  IN  TONS 


Commodity 

■ 1 !■ 

1970 

I9B0 

2000 

2020 

Soybeans 

450,110 

540,130 

801,200 

1,323,320 

1,773,430 

Rice 

447,500 

492,250 

537,000 

604,130 

671,250 

Wheat 

30,930 

39,400 

48,510 

82,380 

112,010 

Corn 

12,800 

8,930 

6,700 

6,700 

6,700 

Oats 

4,720 

2,720 

1,660 

1,280 

850 

Barley 

500 

700 

970 

1,520 

2,070 

Sand  and  gravel 

568,900 

648,550 

813,530 

1,587,230 

2,315,420 

Crushed  stone 

1,245,000 

1,419,300 

1,780,350 

3,473,550 

5,067,150 

Cotton 

5,250 

5,930 

7,300 

10,190 

13,440 

Cotton  by- 
products 

19,400 

21,920 

27,000 

37,640 

49,660 

Cement 

12,500 

13,500 

14 , 880 

19,000 

25,630 

Fertilizer 

79,000 

85,500 

106,500 

154,200 

201,600 

Coal 

219,000 

438,000 

2,190,000 

3,285,000 

4,380,000 

Petroleum 

3,000 

3,240 

3,570 

4,560 

6,150 

Wood  and  wood 
products 

100,130 

93,120 

101,130 

189,250 

260,340 

Metals 

22,320 

24 , 110 

26.560 

33,930 

45,760 

Total 

3,221,000 

3,837,000 

6,4d7-,ooo 

1 ■',814,000 

14,931,000 

(rounded):  : : : : 

1 ^ 1 1 1 

16 . WATER  SUPPLY 

a.  Municipal.  In  1965,  the  urban  areas  of  the  White  River  Basin 
used  an  average  of  48  million  gallons  of  water  per  day  (m.g.d.)  for 
domestic,  service  and  commercial  business,  and  small  industrial  water 
supply  needs,  representing  approximately  6 percent  of  the  total  water 
used  in  the  basin.  Based  on  the  expected  increase  of  population  in  the 
area  and  an  expanding  per  capita  water  use,  it  is  estimated  that  the 
water  requirements  for  municipal  purposes  will  increase  to  about  66 
m.g.d.  by  I98O,  and  to  about  l4l  m.g.d.  by  2020.  To  date,  existing  facil- 
ities have  been  developed  in  the  basin  to  supply  approximately  163  m.g.d. 
for  municipal  supply  from  reservoirs,  rivers,  springs,  and  ground-water 
aquifers.  One-third  to  one-'nalf  of  the  municipal  supply  in  1965  was 
obtained  from  ground  water  and  spring  flow.  In  viewing  these  water 
needs  basin-wide  it  would  appear  that  sufficient  resources  have  been 
ieveloped  to  supply  the  municipal  and  light  industrial  needs  beyond  the 
year  2020.  However,  there  are  areas  which  have  insufficient  water  sup- 
plies to  meet  projected  demands  of  even  the  immediate  future  due  to  their 
location,  lack  of  ground-water  availability,  and  anticipated  rapid  growth 
of  urban  population. 
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b.  Industrial ■ Water-using  industries  projected  for  the  area 
will  further  increase  the  need  for  additional  water  resource  develop- 
ment prior  to  the  year  I960.  Water  demands  for  these  industries,  not 
generally  supplied  by  puuli  • water  supply  systems,  are  expected  to 
approach  76  m.g.  i.  ty  the  year  1980,  and  116  m.g.d.  by  tne  year  2020. 

c.  Rural.  Rural  water  use  within  the  basin  for  domestic  and 
livestock  purposes  was  approximately  33  m.g.d.  in  1965*  which  repre- 
sented about  4 percent  of  the  average  daily  water  use  in  tne  basin. 

It  is  estimated  that  rural  water  demands,  exclusive  of  irrigation, 
will  increase  to  about  m.g.d.  by  198 > and  remain  relatively  constant 
to  the  year  2020.  The  Higher  demand  will  result  from  maintenance  of 
higher  living  standards  rather  than  any  anticipated  population  growth. 

At  present,  about  9'0  percent  of  the  rural  water  supply  is  obtained  from 
privately  owned  wells.  Other  sources  are  from  farm  ponds,  cisterns,  and 
streams . 

d.  Total  water  supply  requirements . Estimates  of  total  future 
water  supply  requirements  for  the  water  supply  areas  are  shown  on 
Table  21.  The  water  supply  areas  for  the  basin  are  delineated  in 
Appendix  N. 

17.  WATER  QUALITY  C0ETR0L 

a.  Pollution  of  streams  in  the  White  River  Basin  at  the  pres- 
ent time  is  not  extensive  or  widespread.  This  is  because  of  tne  com- 
paratively small  population  concentrations,  few  industries,  and  the 
high  sustained  flow  of  the  White  River  and  its  major  tributaries,  on 
which  most  of  the  larger  communities  are  located.  Most  water-using 
industries  in  the  basin  are  located  within  the  corporate  limits  of 
cities,  and  discharge  their  waste  through  municipal  treatment  systems. 
The  most  important  of  these  industries  is  food  and  kindred  products 
engaged  principally  in  processing  poultry,  dairy,  and  beef  products. 

b.  Some  pollution  problems  do  exist  in  the  basin,  however,  as 
a result  of  inadequate  or  overloaded  municipal  waste  treatment  facili- 
ties and  various  industrial  and  agricultural  operations.  Pollution 
results  from  dairy  feealot  operations;  where  cattle  wastes  have  been 
allowed  to  enter  streams  and  ground-water  formations;  from  industrial 
operations,  where  raw  wastes,  excavated  materials,  and  gravel  washings 
have  been  dumped  into  streams;  and  from  agricultural  operations,  where 
pesticides  and  herbicides  have  been  sprayed  directly  on  streams  or 
washed  into  streams  after  application.  Pollution  has  caused  fish 
kills  in  some  streams  by  depleting  oxygen,  rapidly  changing  tempera- 
tures, and  introducing  toxic  materials.  Other  indications  of  pollu- 
tion are  increased  turbidity  in  some  streams  and  increased  concentra- 
tions of  nitrates  and  other  plant  nutrients  in  some  ground-water  and 
surface-water  supplies. 
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TABLE  21 


PROJECTED  WATER  REQUIREMENT 
(Million  gallons  per  day)(l) 


Year 

Area 

Municipal 

Industrial 

Total 

M&I 

Rural 

1980 

1 

12.7 

16.8 

28.4 

7-4 

2 

18.5 

18.2 

36.7 

6.4 

3 

2.8 

6.6 

9.4 

5.6 

4 

1.6 

1.6 

3-2 

2.3 

5 

3.0 

2.2 

5-5 

3-0 

(2)6 

- 

- 

- 

- 

7 

12.8 

25.4 

38.2 

8.7 

8 

9.6 

2.0 

10.6 

10.0 

9 

4.8 

3.1 

7.9 

6.7 

Total 

65  ■ 8 

76.  u 

139.9 

50.1 

2000 

1 

21.0 

21.0 

42.0 

7-4 

2 

27.1 

23.2 

50-3 

6.6 

3 

b.Q 

7-1 

11.9 

5.6 

4 

2 . b 

1.6 

4 . 0 

2.3 

5 

5.0 

2.3 

7-3 

3-0 

(2)6 

- 

- 

- 

- 

7 

19.5 

31.7 

51.2 

8.7 

8 

13.0 

3-0 

16.0 

10.1 

9 

7.2 

6.2 

13-4 

7.0 

Total 

100.0 

96TI 

196 . 1 

50.7 

2020 

1 

29.2 

25.3 

54.5 

7.4 

2 

38.1 

29.4 

67.5 

6 . 6 

3 

6.9 

7.4 

14-3 

5.7 

b 

3-5 

1.6 

5-1 

2.3 

5 

6.2 

2.4 

8.6 

3.1 

(2)6 

- 

- 

- 

- 

7 

28.7 

37-9 

66.6 

9.2 

8 

18.2 

3-5 

21.7 

10.6 

9 

9-9 

8.4 

18.3 

7.5 

Total 

TboTf 

115.9 

256.6 

52.4 

(1)  All  quantities  represent  in-basin  use. 

(2)  Area  omitted  from  investigation. 


c.  Growth  and  expansion  of  cities  and  industries  in  the  'White 
River  Basin  will  intensify  water  pollution  problems  in  many  instances. 
Some  streams,  largely  intrastate  tributaries  to  the  White  River,  will 
have  inadequate  low  flows  to  properly  assimilate  projected  waste  dis- 
charge. Even  though  effluents  from  urban  and  industrial  complexes  may 
receive  a high  degree  of  waste  treatment,  they  will  still  cause  critical 
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oxygen  depletion  in  streams  where  dilution  waters  are  inadequate. 

Such  conditions  create  health  hazards  and  are  nighly  detrimental  to 
further  use  of  streams  for  municipal  and  industrial  water  supply  or 
for  fish  and  wildlife  and  general  recreation  purposes. 

d.  Streams  that  will  be  particularly  susceptible  to  this 
condition  will  be  those  receiving  treated  waste  discharges  from  large 
beef,  poultry,  and  dairy  products  industries  expected  to  have  exten- 
sive expansion  and  development  in  the  Ozark  Plateaus  area  of  the  basin. 
Streams  of  the  basin  where  severe  problems  are  anticipated  and  where 
supplemental  flows  should  be  provided  include  the  James  River  downstream 
from  Springfield,  Missouri,  to  Table  Rock  Reservoir  and  the  White  River 
downstream  from  Fayetteville,  Arkansas,  to  Beaver  Reservoir.  Water 
quality  control  needs  in  terms  of  supplemental  flow  requirements  for  these 
locations  are  shown  in  Table  22.  These  needs  are  in  excess  of  natural 
stream  flows  based  on  a 20-year  drought  recurrence  interval. 

TABLE  22 


WATER  QUALITY  CONTROL  NEEDS 


are  discharged  into  broad  flat  channels  vnere  runoff  i:  sluggish  and 
channel  slopes  are  very  gradual.  Streams  are  stagnant  much  of  tne  time 
and  cannot  satisfactorily  assimilate  pollution  loads. 

f.  Warmer  temperatures  in  the  White  River  below  Bull  Shoals 
and  Norfork  Dam,  when  there  may  be  no  significant  power-water  releases 
for  2 or  3 days,  as  on  holiday  weekends  have  caused  fisn  kills 
during  the  midsummer  according  to  the  Arkansas  Game  and  Fish  Commission. 

In  that  reach  of  the  river  where  native  fisn  could  not  adapt  to  the 
colder  water  from  the  reservoirs  a valuable  trout  fisnery  has  been  sub- 
stituted. The  losses  have  occurred  despite  modification  of  power  opera- 
tions insofar  as  possible,  consistent  with  the  authorized  project  purposes. 

g.  Irrigation  ani  large  scale  fisn- farming  operations  also  create 
pollution  problems,  particularly  in  the  Coastal  Plain  portion  of  tne 
basin.  Return  flows  from  these  operations  contain  varied  pollutants, 
including  dissolved  solids,  sulfates,  chlorides,  nitrogen,  ani  phosphorus. 

18.  IRRIGATION 

a . Irrigable  area  and  source  of  water . 

(1)  There  are  about  1,786,001  acres  in  the  Coastal  Plain 
portion  of  the  basin  suitable  for  irrigation.  The  most  expansive 
single  area  is  known  as  the  Grand  Prairie  Region  of  Arkansas.  More 
than  half  of  this  region  lies  on  a vide  ridge  or  terrace  on  the  right 
bank  of  the  White  River  downstream  from  the  vicinity  of  DeValls  Bluff, 
Arkansas.  This  terrace!  land  comprises  about  877,1  '0  acres  and  is  the 
principal  rice-growing  area  of  the  Grand  Prairie  Region. 

(2)  All  of  the  Coastal  Plain  portion  of  the  basin  is  in  a 
humid  climate  having  an  average  annual  pre  .*1  pi  tab  ion  of  about  57  inches. 
Under  normal  conditions  water  supplies  are  adequate  for  general  agricul- 
tural productions,  but  rice  culture,  wivi  ch  is  of  primary  importance 

in  the  area,  requires  an  alternate  flooding  and  drainage  of  tne  land 
ar.d  poses  a special  problem  in  supply  and  control  of  agricultural  water. 
Provision  of  supplemental  water  for  dry  crop  farming  is  in  the  experi- 
mental stage  but  holds  substantial  possibilities  of  future  development 
because  of  frequent  droughts  during  tne  growing  seasons. 

(3)  In  addition  to  the  area  suitable  for  irrigation  in  the 
Coastal  Plain  portion  of  the  basin,  th« re  are  some  26,000  acres  in  the 
Ozark  Plateaus  portion  suitable  for  irrigation.  Due  to  the  frequent 
flooding  of  the  bottomland,  irrigation  in  this  area  is  confined  to  the 
higher  terraces  along  the  streams  and  to  tne  relative  flat  interfluve 
areas.  The  sources  of  water  are  irrigation  reservoirs,  farm  ponds, 
springs,  and  perennial  streams.  There  were  about  280  sprinkler  irriga- 
tion systems  in  use  in  the  area  in  196k.  These  systems  were  used  for 
supplemental  irrigation  on  high  income  crops. 
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(4)  The  moot  important  source  of  irrigation  water  is  the 
aquifers  consisting  of  sands  an  i gravels  of  the  Quaternary  age.  These 
underlie  the  Coastal  Plain  portion  of  the  basin  in  thickness  ranging 
from  a few  to  about  400  feet.  These  aquifers  were  required  to  supply 
some  705>000  acre-feet  of  irrigation  water  in  196**  for  irr'gation  of 
about  436,000  acres.  When  their  use  for  irr'gation  purposes  first 
began,  the  water  was  confined  under  artesian  pressure  by  overlying 
impervious  clays.  However,  at  present,  a free  water  table  exists 
over  most  of  the  region  as  a result  of  pumping  in  excess  of  recnarge 
inflow. 

(5)  These  ground-water  supplies  are  being  rapidly  depleted. 

It  is  indicated  that  on  a regional  basis  the  supply  will  be  adequate  to 
furnish  the  nresent  withdrawal  only  for  about  20  years.  However,  signif- 
icant local  areas  may  encounter  problems  in  obtaining  water  from  wells 
before  then. 

b.  Water  requirements.  The  estimated  supplemental  irrigation 
water  use  in  acre -feet  per  acre  per  year  that  were  used  in  arriving  at 
supplemental  irrigation  water  needs  is  presented  in  Table  23. 

TABLE  23 


ESTIMATED  SUPPLEMENTAL  IRRIGATION  WATER  USE 
(Acre -feet  per  acre  per  year) 


Crop 

Average 

Drought  year 

(20$  chance  of  occurrence) 

Rice 

2.0 

P 5 

Cotton 

1.0 

2.0 

Soybeans 

0.75 

1.5 

Other 

1.0 

1.5 

c.  Irrigation  needs.  Irrigation  needs  are  estimated  on  tne  basis 
of  lands  which  can  profitably  use  additional  water  for  crop  production 
and  are  physically  suited  for  irrigation.  It  is  assumed  that  the  lands 
will  be  essentially  flood-free  and  adequately  drained.  Table  2 4 shows 
the  historical  ar.d  projected  water  requirements  for  the  White  River 
Basin,  using  the  estimated  annual  water  requirements  shown  in  Table  23 
for  an  average  year  and  a drought  year. 
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TABLE  24 


PROJECTED  IRRIGATED  ACREAGE  AND  WATER  1 i EQU IR EME NT E 


Irrigated  area(l) 

Water  requirement 

Use 

Average  year 

Drought  year 

1,000  acres 

1,000  acre -feet 

1964 

582 

Rice 

233 

466 

Cotton 

46 

46 

92 

Soybeans 

144 

108 

216 

Other 

13 

13 

20 

Total 

436 

633 

910 

1980 

600 

Rice 

240 

480 

Cotton 

80 

80 

160 

Soybeans 

300 

225 

450 

Other 

20 

20 

30 

Total 

640 

805 

1,240 

2000 

Rice 

235 

4?0 

588 

Cotton 

85 

85 

170 

Soybeans 

330 

246 

495 

Other 

25 

25 

38 

Total 

675 

828 

1,291 

2020 

Rice 

230 

460 

575 

Cotton 

90 

90 

180 

Soybeans 

340 

255 

510 

Other 

25 

25 

38 

Total 

m 

830 

1,303 

XT')  Includes  acreage  in  the  Grand  Prairie  authorized 
project . 


19.  VECTOR  AND  ANNOYANCE  PROBLEMS 

a.  Reasons  for  consideration.  The  principal  reasons  for  consid- 

eration of  vector  problems  associated  with  the  White  River  Basin  water 
and  related  land  resource  developments  are:  (l)  to  prevent  conditions 

suitable  for  transmission  of  vector-tome  diseases,  and  (2)  to  safeguard 
the  comfort  and  well-being  of  the  public. 

b.  Problems ■ 

(l)  Malaria  formerly  was  of  serious  incidence  in  Arkansas  and 
Missouri,  but  curing  recent  years  there  has  been  no  significant  malaria 
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transmission  in  these  States  or  any  other  State  of  this  country. 
Significant  densities  of  the  malaria  mosquito  (Anopheles  quadrimacul- 
atus)  still  exist  throughout  the  White  River  Basin.  Tnerefore,  a 
resurgence  of  malaria  is  an  ever  present  threat  as  long  as  travelers 
and  military  personnel  bring  malaria  parasites  into  this  country. 

(2)  Mosquito-borne  encephalitis  has  not  been  recognized 

as  a public  health  problem  in  the  White  River  Basin,  but  the  St.  Louis 
strain  of  this  disease  represents  a threat  in  view  of  the  prevalence 

of  the  vector  - Culex  quinquefa; ciatus  (Southern  nouse  mosquito)  - 

in  the  area. 

(3)  Two  important  tick  vectors  in  the  area  are  Amblyomma 
americanum  (lone-star  tick)  and  Dermacentor  variabilis  (American  dog 
tick).  These  species  are  vectors  of  Rocky  Mountain  spotted  fever  and 

tularemia. 


(4)  Annoyance  problems  are  especially  pertinent  in  connec- 
tion with  the  development  and  utilization  of  outdoor  recreation  areas. 
Past  experience  has  demonstrated  tnat  scourges  of  mosquitoes  - such  as 
flood -water  species  (Ades  vexans)  and  r icefield  mosquitoes  (Psorophora 
confinnis)  - can  be  a real  impediment  to  recreational  developments. 
Other  arthropods  and  rodents  that  may  create  serious  nuisance  problems 
in  recreational  areas  include:  deer  flies,  biting  midges,  wasps,  ticks 

(especially  the  lone -star),  chiggers,  grour.i  squirrels,  rats,  mice, 
and  chipmunks . 
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SECTION  IV  - PLANNING  ENVIRONMENTS  AND  CONSIDERATIONS 


20.  GENERAL  PLANNING  ENVIRONMENTS 

The  primary  condition.:,  and  influences  affecting  the  formulation 
of  the  plan  were  (a)  tne  objectives  to  be  met,  (b)  the  physical 
characteristic  of  the  basin,  ( ■)  time-  or  projection  periods  involved, 

(d)  present  and  future  economic  development,  and  (e)  orocedures  used. 
These  are  discussed  in  the  paragraphs  below. 

a.  Objective." . The  objective  of  plan  formulation  was  to  develop 
a comprehensive  plan  which  would  serve  as  a guide  for  the  best  use  of 
the  water  and  related  land  resources  of  the  basin  to  meet  all  foresee- 
able short-  and  long-range  needs.  To  accomplish  this  objective  the 
Coordinating  Committee  adoptee  the  following  planning  concepts. 

(l)  A coordinated  comprenensive  plan  for  tne  time-phased 
development  of  the  water  and  related  land  resources  of  the  White  River 
Basin  through  the  year  2020  would  be  formulated  and  presented  in  the 

report . 


(2)  Elements  of  the  :ompre:,er.s : ve  man  should  be  compatible 
with  each  other  and  mould  provi  an  arrangement  of  projects  and  pro- 
grams flexible  enough  to  me  ft  the  c.nangir.g  pattern  of  reeds  that  would 
undoubtedly  resul  frot.  a:,  for  seen  demands  pi  ace  1 on  toe  environment  of 
the  ba3in. 

(3)  Full  and  equal  cor.si  lerat  ion  would  be  given  to  all 
purposes  which  could  be  served  oy  water  and  related  land  resource 

development . 


(4)  In  determining  tne  composition  of  the  plan,  each  separ- 
able component  should  be  considered  on  the  bats  of  tne  contribution  it 
would  make  in  net  benefits  *:o  the  White  River  Basin,  tne  States  of 
Arkansas  and  Missouri,  ar.  i the  entire  Nation. 

(.  ) Ml  beiM  f ...  >sts,  >1  ti  ngil  . ai  i Intangible* 
would  be  given  full  consideration  n arriving  at  the  ’•“commended 
comprehensive  plan. 

(6)  The  plan  would  recognize  expressed  desires  of  local 
people  and  protect  their  rights  and  interests  a::  well  as  those  of  the 
States  and  the  Nation  in  determining  the  ievelopment  of  water  and  related 
land  resources  and  the  preservation  and  protection  of  established  uses. 

(7)  The  plan  would  incluie  existing,  authorized,  and  formally 
proposed  projects  and  programs  of  Federal  and  non -Federal  agencies  which 
were  compatible  witn  the  balanced  comprehensive  ievelopment  an i use  of 
the  wafer  an  i related  land  re sour  vs  of  the  White  River  Basin. 


(8)  It  would,  be  recognized  in  the  plan  that  additional 
studies  might  be  required  for  some  projects  and  programs  to  support 
specific  recommendations  for  State  or  Federal  authorization  or  develop- 
ment by  private  interests. 

(9)  Provisions  should  be  made  for  a periodic  review  of  the 
comprehensive  plan.  This  review  would  serve  as  a basis  for  keeping  the 
plan  current  and  for  subsequent  action. 

b.  Physical  characteristics.  Probably  the  most  influencing 
factors  affecting  the  formulation  of  a plan  for  development  of  the  White 
River  Basin  are  those  which  are  under  the  category  of  "physical  charac- 
teristics." Under  this  broad  category  are  such  factors  as  surface 
topography  which  has  an  important  ecological  effect  on  the  location  and 
activities  of  man  and  the  distribution  and  capacity  of  the  existing 
major  water  control  structures  in  the  basin.  These  are  discussed  below. 

(l)  Topography . 

(a)  The  White  River  Basin  comprises  about  27,765  square 
miles  in  the  southern  part  of  Missouri  and  in  the  northern  and  eastern 
parts  of  Arkansas.  The  basin  lies  within  two  major  physiographic 
divisions;  tne  Interior  Highlands  and  the  Atlantic  Plain,  each  of  which 
is  further  divided  into  provinces  and  sections.  Most  of  the  Interior 
Highlands  in  the  White  River  Basin  is  within  the  Ozark  Plateaus  Province. 
To  the  east  the  Interior  Highlands  Division  is  separated  from  the 
Atlantic  Plain  Division  by  the  fall  line.  Below  the  fall  line  the  White 
River  Basin  lies  within  the  Mississippi  Alluvial  Plain  section  of  the 
Coastal  Plain  Province. 

(b)  The  Interior  Highlands  include  about  three-fourths 
of  the  White  River  Basin  and  is  characterized  by  plateau  surfaces 
entrenched  by  steep-walled  valleys.  The  topography  of  the  Coastal 
Plain  is  characterized  by  flat  monotonous  plains  traversed  by  sluggish 
meandering  streams.  One  important  physiographic  feature  in  the  Coastal 
Plain,  Crowley's  Ridge,  forms  part  of  the  eastern  border  of  the  basin 
and  rises  as  much  as  200  feet  above  the  general  level  of  the  plain.  The 
land  surface  of  the  rest  of  the  Coastal  Plain  is  made  up  principally  of 
terrace  deposits  and  flood -plain  deposits  of  Quaternary  age  of  the 
Mississippi  River  and  its  tributaries.  The  land  surface  slopes  gener- 
ally southward  and  descends  from  an  altitude  of  about  320  feet  at  Poplar 
Bluff,  Missouri,  to  about  150  feet  at  the  mouth  of  the  White  River. 

Poplar  Bluff  lies  near  the  fall  line  close  to  the  northern  extremity  of 
the  Coastal  Plain  portion  of  the  basin  and  about  200  airline  miles  from 
the  mouth  of  the  White  River. 

(c)  The  White  River  Basin  can  be  separated  hydrologic- 
ally  and  geographically  into  three  major  drainage  areas.  This  separa- 
tion as  well  as  the  separation  of  the  Ozark  Plateaus  and  Coastal  Plain 
is  often  used  in  this  Appendix  as  well  as  otner  appendixes  to  clarify 


planning  environments.  The  three  area:,  are  the  White  River  an  1 
tributaries  upstream  from  the  mouth  of  the  Black  River,  trie  Black 
River  and  tributaries,  ant  the  White  River  and  tributaries  downstream 
from  the  mouth  of  the  Black  River.  The  Iralnage  areas  of  each  are 
11,272,  8,520,  ani  7,993  square  miles,  respectively.  The  total  length 
of  the  White  River  is  approximately  J28  miles  of  which  about  4-63  miles 
is  above  the  confluence  of  trie  Black  River.  The  Black  River  is  about 
315  miles  in  length. 

( i)  Nearly  all  of  the  White  River  above  the  mouth  of 
the  Black  River  drains  the  Ozark  Plateaus  area.  Only  a small  portion 
below  3atesville,  Arkansas,  is  in  the  Coastal  Plain.  The  area  is 
characterized  by  plateaus  which  have  been  cut  by  numerous  streams  that 
nave  eroded  to  deptns  of  several  hundred  feet  in  places. 

(e)  Although  the  Black  River  traverses  the  Coastal 
Plain  for  about  210  miles,  nearly  two-thirds  of  its  length,  only  a 
small  part  of  the  basin  lies  within  the  Coastal  Plain.  This  is  because 
the  stream  closely  follows  the  fall  line  on  its  right  bank  from  about 
Poplar  Bluff  to  its  mouth.  On  the  left  bank  it  is  closely  paralleled 
by  the  White  River  tributaries  that  enter  the  White  River  downstream 
from,  the  mouth  of  the  Black  River.  All  tributaries  of  consequence  below 
Poolar  Bluff  enter  the  Black  River  from  the  right  bank  an  1 all  head  in 
the  Ozark  Plateaus  area  entering  the  Coastal  Plain  only  a few  miles 
above  their  moutns . In  the  210  miles  from  Poplar  Bluff  to  its  mouth, 
the  Black  River  changes  only  about  134  feet  in  elevation. 

(f)  Below  the  mouth  of  the  Black  River  the  White  River 
drains  mostly  Coastal  Plain  streams  except  for  its  major  tributary,  the 
Little  Red  River.  Approximately  75  percent  of  this  lower  White  River 
area  is  in  the  Coastal  Plain.  Most  of  the  tributary  streams  in  this 
reach  of  the  White  River  originate  on  the  alluvial  plain  and  have  very 
little  slope  throughout  their  entire  lengtn.  In  the  265-mile  reach  of 
the  White  River  from  its  mouth  to  the  mouth  of  the  Black  River,  the 
surface  elevation  changes  only  about  71  feet.  This  is  only  during  low 
water  conditions  on  both  the  'White  and  yips'ssipni  Rivers.  During 
extreme  high  water  on  the  Mississippi  River,  a backwater  extends  up- 
stream on  the  White  River  for  about  165  miles. 

(2)  Existing  projects. 

(a)  Locations  ani  pertinent  data  on  existing  projects 
in  the  basin  were  included  in  Section  IT  of  this  Appendix.  These 
projects  have  a major  effect  on  the  environment  and  planning  for  future 
development  of  the  land  and  water  resource  of  the  basin.  Large  main 
stem  and  tributary  Federal  reservoirs  have  done  much  to  stimulate  recre- 
ation activities  and  will  help  meet  future  water  supply  needs  in  sur- 
rounding areas  of  the  basin.  Power  nroducei  at  the  projects  is  used 
throughout  the  region  to  meet  nea.k  power  demands.  Through  their  flood 
control  effects  they  have  had  a major  influence  on  land  use  and  cropping 
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practices  in  the  lower  White  River  Basin.  Their  location  and  planned 
operation  are  of  major  consequence  when  planning  for  future  development 
of  water  and  related  land  resources. 


(b)  Four  of  the  existing  six  large  main  stem  and  major 
tributary  reservoirs  of  the  basin  are  located  on  the  White  River  and 
tributaries  above  the  mouth  of  the  Black  River.  These  four  reservoirs, 
Beaver,  Table  Rock,  Bull  Shoals,  and  Norfork,  provide  4,152,000  acre- 
feet  of  flood  control  storage.  The  tandem  system  of  Beaver,  Table  Rock, 
and  Bull  Shoals  on  the  main  stem  of  the  White  River  control  the  runoff 
from  the  6,036  square  miles  above  the  Bull  Shoals  Dam  with  the  flood 
control  storage  in  these  reservoirs  which  is  equivalent  to  10.6  incnes 
of  runoff  above  Bull  Shoals.  The  Norfork  project  controls  1,806  square 
miles  of  the  North  Fork  River  drainage  with  a flood  control  storage 
equivalent  to  7-6  inches  of  runoff  above  the  Norfork  Dam.  Existing 
control  amounts  to  about  70  percent  of  the  White  River  drainage  area 
above  the  mouth  of  the  Black  and  about  36  percent  of  the  entire  drainage 
of  the  basin. 

(c)  The  Black  River  Basin  has  a far  less  regulatory 
degree  of  control  with  only  one  existing  main  stem  and  major  tributary 
reservoir,  Clearwater  project  at  river  mile  257*4,  and  one  existing 
Public  Law  566  watershed  project,  Flat  Creek,  which  contains  6 flood- 
water  retardation  structures.  The  Clearwater  project  controls  about 
10  percent  of  the  total  drainage  area  of  the  Black  River  Basin.  Its 
flood  control  capacity  of  391 ,000  acre -feet  is  equivalent  to  8.1  inches 
of  runoff  from  the  drainage  area  upstream  from  the  dam. 

(d)  The  existing  Greers  Ferry  Reservoir  on  the  Little 
Red  River  affords  the  only  flood  control  storage  on  the  lower  White  River 
or  tributaries.  This  reservoir  has  a flood  control  capacity  of  934,000 
acre-feet  which  is  equivalent  to  a runoff  of  15*3  inches  from  the  up- 
stream drainage  area  of  1,146  square  miles. 

(e)  With  regard  to  water  oriented  impoundment -type 
recreation,  the  four  reservoirs  in  the  upper  White  River  Basin  provide 
a large  majority  of  the  supply.  At  the  top  of  the  conservation  pool 
(power  pool)  these  reservoirs  have  a total  water  surface  area  of 
138>750  acres.  The  Clearwater  project  has  a conservation  pool  surface 
area  of  1,600  acres,  and  the  Greers  Ferry  project  has  a surface  area  of 
31,500  acres  at  the  top  of  the  power  pool. 

(f)  Operation  of  the  reservoirs  has  also  had  a consider- 
able effect  on  downstream  water  quality  and  the  period  that  water  is 
available.  The  hydroelectric  power  intakes  for  the  five  Federal  power 
projects  draw  cold  water  from  the  lower  stratum  of  the  reservoirs.  Water 
temperatures  of  these  releases  seldom  if  ever  exceed  about  55  degrees 
Fahrenheit.  As  a result  the  ecology  of  the  streams  below  the  projects 
for  some  distance  has  been  affected.  The  warm-water  fishery  below  Bull 
Shoals  on  the  White  River,  below  Norfork  on  the  North  Fork  fiver,  ar.d  below 
Greers  Ferry  on  the  Little  Red  River  have  been  replaced  by  trout  fisheries. 
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(g)  During  the  summer  rnontns  the  power  projects  are 
used  to  meet  peak  load  demands  wrought  aoout  by  tne  rapidly  increasing 
air-conditioning  load  in  t;ie  area.  To  meet  leau  requirements  tne 
projects  use  trie  stored  waters,  thus  downstream  flow;  are  materially 
greater  than  they  would  have  oeen  under  unregulated  condit o.ns.  Valle 
power  operations  are  somewnat  curtailed  during  other  periods  of  tne 
year,  power  releases  augment  downstream  low  flows  amove  what  tnev  would 
have  been  under  unregulated  conditions.  nus , in  addition  to  regulation 
of  flood  flows,  tne  projects  through  power  operations  reduce  long  periods 
of  flow  fluctuations  ani  provide  more  water  in  downstream  reaches  for 
irrigation,  navigation,  ani  other  water  uses. 

c . Projection  per lots. 

(1)  A comprehensive  study  of  regional  scope  requires  more 
than  an  evaluation  of  the  water  ani  relate!  land  resource  problems 

and  needs  under  current  conditions  of  demand  and  supply.  Consideration 
had  to  be  given  to  interpretation  of  the  total  problem  in  terms  of 
balancing  the  water  product  needs  ,»f  a growing  population  and  associated 
economic  trends  by  means  of  a program  of  water  development  which  would 
provide  for  the  satisfaction  cf  such  needs  over  a given  period  of  growth. 
Accordingly,  projections  of  population,  personal  income,  ani  industrial 
and  agricultural  activity  were  made.  The  results  of  these  studies  are 
pre sente  1 in  Appendix  B,  "Area  Economi  • . Study . " 

(2)  The  economic  projection  oerioi  used  for  the  White  River 
Basin  was  50  years,  terminating  at  202'  with  intermediate  points  of 
projection  at  i960  ani  2000.  However,  .“orate  Document  97  indicates  that 
the  economic  evaluation  of  a project  snail  encompass  the  period  of  time 
over  which  the  project  will  serve  a useful  purpose.  To  firm  up  and  lend 
credence  to  tne  assessment  of  benefits  to  projects  which  were  considered 
to  nave  an  economic  life  of  over  50  years,  primary  reliance  was  placed 
on  reasoned  extrapolation  of  tne  economic  projections  for  tne  first  50- 
year  period. 

i.  Present  and  future  economic  development. 

(1)  Historically  the  resources  of  the  White  River  Basin 
have  been  principally  used  in  agricultural  nroduction.  Recently  the  im- 
portance of  manufacturing  and  other  nonagri cultural  activities  has 
increased.  Projection:  of  future  economic  activity  indicate  that  the 
importance  of  all  nonagri cultural  activities  will  continue  to  increase. 

(2)  The  i960  population  of  the  50-county  study  area  which 
is  composed  of  49  counties  wholly  or  partly  in  the  drainage  basin,  plus 
Pulaski  County,  Arkansas,  is  projected  t rease  from;  about  1,138,000 
to  2,400,000  in  2020.  The  stuiy  areu  is  shown  on  Figure  1,  Aupendix  B. 

It  was  estimated  that  in  i960  the  basin  population  was  about  evenly  divided 
between  tne  Coastal  Pj.n  in  and  tne  Or  ark  Plateaus.  Tais  is  projected  to 
be  tne  same  in  2020. 
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(3)  The  urbanization  and  population  growth  projected  to 
occur  will  result  from  increasing  nonagri cultural  employment  oopor- 
tunities  in  urban  areas.  Declines  in  agricultural  employment  will  be 
accompanied  by  expanding  job  opportunities  in  manufacturing,  trade, 
service,  and  other  categories.  Total  employment  is  expected  to  about 
double  by  the  year  2020. 

(4)  Per  capita  personal  income  is  projected  ®o  increase 
from  $1,410  in  I960  to  $7,590  in  the  year  2020.  This  substantial 
increase  will  mean  a much  higher  average  standard  of  living  for  tne 
basin  residents.  This  higher  standard  of  living  will  oe  accompanied  by 
increasing  demands  for  various  water  resource  development  functions, 
such  as  more  flood  control,  water  supply,  water  quality  control,  power 
generation,  outdoor  recreation,  and  fishing  and  hunting  opportunities. 

(5)  The  value  in  i960  dollars  of  all  farm  products  sold 

in  the  study  area  is  projected  to  increase  from  $578,000,000  in  1964  to 
$1,609,000,000  in  2020.  Crop  production  which  is  concentrated  in  tne 
fertile  bottom  lands  of  the  Coastal  Plain  is  projected  to  increase  from 
$359,000,000  in  1964  to  $826,000,000  in  2020.  Principal  crons  include 
cotton,  rice,  and  soybeans.  The  nroduction  of  livestock  and  livestock 
products,  which  is  concentrated  in  the  Ozark  Plateaus,  is  projected  to 
increase  from  $219,000,000  in  1964  to  $783,000,000  in  2020.  Poultry 
and  poultry  products  are  the  major  components  of  these  sales. 

e . Procedures  used. 

(1)  Ad  hoc  work  groups  composed  of  representatives  within 
the  various  Federal  and  State  agencies  involved  in  the  study  identified 
water  and  related  land  resource  needs  in  excess  of  those  being  met  by 
existing,  under  construction,  authorized,  and  proposed  projects  and 
programs  and  determined  the  areal  extent  of  these  unsatisfied  needs. 

The  iniividual  agencies  participating  in  the  study  then  made  preliminary 
or  reconnaissance -tyne  investigations  to  determine  possible  solutions 
for  meeting  the  unsatisfied  needs  within  the  field  for  which  they  have 
authority.  The  multiple -purpose  aspects  of  all  possible  solutions  were 
considered  in  order  to  develop  a balanced  plan.  Each  agency  also  deter- 
mined a tentative  priority  and  timing  for  tneir  projects  and  programs. 

(2)  It  was  recognized  that  close  coordination  and  coopera- 
tion among  the  various  Feueral  and  State  agencies  involved  in  the  study 
would  be  require!  ir.  formulating  a comprehensive  plan  for  development 
and  use  of  the  water  and  related  land  resources  of  the  White  River  Basin. 
Therefore,  a Plan  Formulation  Work  Group  was  established  to  study  and 
evaluate  agency  proposals  for  meeting  the  basin  needs  and,  where  neces- 
sary, to  resolve  conflicting  proposals.  The  work  group  also  reached 
conclusions  as  to  the  urgency  of  meeting  the  water  and  related  land 

r-  curce  neeic  of  the  basin  and  designated  priorities  for  more  detailed 
. tudies.  The  Plan  Formulation  Worx  Group  was  composed  of  representa- 
tiver  from  par*  cipat  ing  Federal  agencies  and  the  States. 
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(3)  Existing,  under  -construct ir»n,  an;  certain  of  tn«.- 
authorized  and  propose!  project.-  were  a necessary  part  of  tne  eomnre- 
hensive  clan  to  help  meet  future  nee  Is.  Ph  proposed  ind  additional 
projects  and  programs  selected  for  the  comprehensive  plat:  by  the  P'an 
Formulation  Work  Group  were  lividel  into  two  time -phased  categories 
based  on  the  urger, 'y  of  meet  ing  the  needs.  One  category,  an  early 
action  nlan,  contains  projects  and  programs  wnich  raoul  i be  initiated 
within  the  next  10  to  It  years.  A secon!  category,  the  long-range 
plan,  contains  otner  project  ■ and  program.s  which  for  one  reason  or 
another  are  not  so  urgently  needed.  Iniivilual  agencie  made  ietaiLed 
engineering  and  economic  studies  for  those-  projects  ar  . programs  in- 
cluded in  the  10-  to  15 -year  plan. 


(4)  Because  of  various  interests  and  responsibilities  of 
the  many  agencies  and  tne  States  participating  in  tn°  study,  there  were 
diverse  views  on  some  of  the  elements  con  - i cored  in  developing  the  nlan. 
Most  of  the  conflicts  were  resolved.  However  the  long-range  dan  con- 
tains some  alternative  projects  and  programs  which  could  be  ievelonei 
in  the  future  if  certain  projects  an i programs  in  the  10-  to  15-year 
plan  are  not  initiated. 


21.  PLANNINC  CON.'  IDFRATIONS 


a.  In  formulating  the  plan  to  satisfy  the  nee  is  of  the  nasin  for 
the  nroducts  and  services  of  water  resource  development,  a variety  of  mea- 
sures were  considered.  These  measures  fall  into  four  distinct  categories: 

(1)  Major  control  impoundments  to  regulate  streamflow  in 
the  principal  watercourses; 

(2)  Flood  control,  flood  prevention,  and  watershed  protec- 
tion projects  in  upstream  reaches  of  tributary  areas; 

(3)  Levee  and  channel  improvement  projects  for  flood  control 
and  .drainage;  and 

(4)  Measures  and  programs  for  conservation  or  enhancement  of 
fish  and  wildlife,  enhancement  of  recreation,  and  nreservat ion  of 
archaelogic,  historic,  and  natural  science  -lues. 

These  four  types  of  measures  are  not  entirely  independent  of  each  otner 
since,  in  many  cases,  they  act  together  to  contribute  to  the  overall  effec- 
tiveness of  the  nlan.  However,  in  selecting  tne.  appropriate  project  or 
program,  consideration  was  given  to  economic  ant  otner  factors  such  as 
scone  of  improvements,  leeires  of  local  interests,  position  of  the  ,'ta.tes , 
and  pending  Federal  legislation  relating  to  tne  nasin. 

c.  In  aid  it  ion  to  regulation  of  flood  flows,  all  major  irnpoun!- 
ments  on  trie  principal  water  urser  were  investigated  for  other  pur- 
pose- sue  reati  n;  fish  u . wildlife  enhancement;  lomesl  i c, 

Industrial , rural , at  r :ultural  water  supply;  water  quali ty  - >nt rol; 
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and  generation  of  hydroelectric  nower.  Except  for  nydroelectric  1^'er, 
the  watershed  investigations  on  small  dams  were  for  the  same  purposes. 


c.  In  studying  solutions  to  meet  the  needs  there  were  many 
physical,  legal,  economic,  and  design  objectives  and  constraints  to 
be  observed.  These  are  outlined  below  by  functional  purposes. 

(l)  Flood  control. 

(a)  Investigations  included  all  potential  solutions 
for  meeting  flood  control,  flood  prevention,  and  watershed  protection 
needs.  These  solutions  included  land  treatment  measures,  small  dams 
and  reservoirs,  large  dams  and  reservoirs,  channel  enlargement,  levees, 
floodways,  and  flood  plain  management. 

(b)  All  multiple-purpose  aspects  of  water  resource 
development  were  considered  in  project  formulation  of  tne  dam  and 
reservoir  projects. 

(c)  For  major  reservoirs  the  greatest  amount  of  flood 
control  storage  that  was  economically  feasible  was  provided. 

(d)  For  small  retarding-type  reservoirs  the  amount  of 
flood  control  storage  was  based  on  a minimum,  of  25-,  5:-~,  and  103-year 
flood  volumes,  depending  or,  their  classification  as  to  downstream  risks. 

(e)  Protection  of  urban  areas  by  levees  was  based  on 
a Standard  Project  Flood. 

(f)  Protection  of  rural  areas  by  le/ees  was  based  on  a 
flood  with  a 50-year  recurrence  interval  to  the  extent  practicable  and 
economically  feasible. 

(g)  The  design  of  mult iple-rurpose  flood  protection 
and  agricultural  water  management  channels  was  based  on  a discharge  that 
would  occur  on  the  average  of  about  once  ir.  2 to  5 years  during  the  grow- 
ing season. 


(2)  Water  supply. 

(a)  In  planning  for  water  supnly,  consideration  was 
given  to  future  demands  for  all  water-use  needs. 

(b)  Where  projections  indicated  storage  was  necessary, 
reservoirs  were  investigated  in  terms  of  the  cost  of  the  storage.  The 
amount  of  storage  required  was  based  on  constant  rate  of  withdrawal  or 
yield  produced  over  the  longest  recorded  neriod  of  sustained  low  flows 
originating  on  the  contributing  drainage  area. 

(c)  In  areas  where  there  appeared  to  be  sufficient 
streamflow  ana  ground  water  of  sufficient  quantity  .and  quality  . _ 
foreseeable  needs,  nc  investigations  were  r.ale  for  r^serv-'-'r  sr crag-  . 

P-h-3 


(l)  Where  streamf'.ov  appeare i insufficient  to  meet 
projected  needs  an  i new  storage  wa  • imnract . cable , otner  s lrees  of 
water,  sucn  as  ground  water  or  pining  fr  ,r.g  reservoir:  . wen- 

cons iiere i . 

(e)  The  water  supply  potential  of  long-range  project : 
was  cons  iiere  i in  meeting  long-range  water  supply  nee!:;. 

(f)  The  qua!  Lty  of  water  supplies  developed  from 
streamfl.  w met  the  standards  f : urity  required  by  the  Public  dealt.". 
Service . 

(3 ) Water  quality. 

(a)  The  neei  for  supplemental  s trettir.fi ow  or  alternative 
pollution  control  measures  to  protect  existing  and  project'- 1 uses  of  tne 
streams,  to  protect  tne  streams  from  further  degradation , and  to 
enhance  water  quality  were  letermined  n tne  : i.  if  'he  .'tates ' adopted 

Water  Quality  Standards. 

(o)  The  needs  for  supplemental  flow  for  water  quality 
control  were  based  initially  01.  a waste  treatment  effectiveness  of  at 
least.  90  percent,  with  recognition  that  a higher  degree  of  treatment 
may,  in  the  future,  become  generally  feasible. 

(c)  Storage  for  water  quality  control  was  provided 
where  feasible  in  areas  where  tne  neei  has  been  determined  an  i where 
provision  of  such  storage  is  in  accori  with  the  lesires  of  the  respective 
States . 


(4)  Hydroelectric  power,  it  was  determines  that  the  hydro- 
electric power  that  could  be  developed  economically  coul  1 be  utilized 
to  meet  system  nee  is  . 


(a)  Convent  i or.al  ■ 

1.  Consideration  was  given  to  tne  ny  iroelectric 
power  potential  of  all  reservoirs. 

?.  Firm  or  primary  energy  was  base!  on  trie  most 
critical  poriol  of  record  with  proper  adjustment  for  relucad  neal  iue  to 
peaking  operations. 

3.  The  average  annual  energy  was  based  on  the 
tr  -inflow  perlol  of  record  adjusted  to  at-slte  conditions  and  for 
tr<  nr.  development  ns  necessary. 

U.  For  iesign  of  hydraulic  turbines  the  design 
. war  base  l upon  tne  average  head  luring  the  critical  nyiro  period, 

I : wher"  require!  by  economic  r ns i lerations , and  reservoir 


5.  The  power  irawdown  or  storage  was  compatible 
with  other  oroject  purposes. 

6.  For  screening  studies,  the  plant  Factor  cur- 
ing a critical  year  was  assumed  to  be  5 percent  base*  on  tne  assumed 
dependable  capacity. 

(b)  Pumped  storage . It  was  determined  tnat  investiga- 
tions of  survey  quality  shouli  be  outside  tne  scope  of  this  report. 

(5 ) Navigation ■ 

(a)  The  estimate  of  potential  waterborne  commerce 

on  the  White  River  was  based  on  the  assunmtion  tnat  channel  dimensions 
and  alignments  would  be  compatible  with  tne  interconnected  inland  water- 
ways system  of  the  United  ,'tates.  The  channel  would  have  a minimum, 
lepth  of  9 feet  100  percent  of  the  time  and  a 150-foot  bottom  width. 

(b)  It  was  assumed  that  other  features  of  the  compre- 
hensive plan  should  be  compatible  with  slack -water  navigation  on  the 
lower  White  River.  However,  the  appropriate  navigation  plan  and  its 
economic  justification  would  be  outsiie  tne  scope  of  this  report. 

(6)  Irrigation. 

(a)  Alequate  flood  protection  and  drainage  systems 
were  necessary  for  areas  to  be  irrigated. 

(b)  Irrigation  in  tne  upland  areas  will  be  in  small 
plots  and  will  require  erosion  control  measures  due  to  the  steep  topo- 
graphy. Sprinkler  systems  are  usually  used  to  apply  the  irrigation 
systems  in  such  areas . 

(c)  Net  irrigation  requirements  were  determined  on  a 
probability  basis.  The  requirements  were  influenced  by  economic  con- 
siderations and  climatic  conditions. 

(i)  Irrigation  systems  were  designed  to  provide 
adequate  water  during  peaK-use  periois.  Peak-use  rates  usually  occur  in 
the  basin  during  a 30-day  period  starting  in  the  latter  part  of  July. 

For  purposes  of  estimating  peak -water  requirements,  it  was  assumed  that 
rice  will  require  11  inches,  soybeans  12  inches,  and  cotton  15  inches 
of  irrigation  water  during  this  30-day  period. 

(e)  Fliture  ground  water  use  for  irrigation  was  assumed 
to  remain  about  constant  and  equal  to  the  1965  rate  of  withdrawal. 

(7)  Drainage . 

(a)  The  design  of  channels  for  flood  control  and 
agricultural  water  management  was  based  on  the  assumption  that  a shallow 
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accumulation  of  water  is  not  tam.ugi ng  t • ,w  n.  ' f trie  period  of 
inundation  does  not  exce<  1 ab  ut  2k  hour  ifter  ••  :essat ion  1 rain- 
fall . 

(b)  nne  drainage  ditches  were  signed  to  proviie 
relief  from  storms  of  a recurrence  frequency  of  about  once  in  . to 
5 years . 

(c)  Drainage  systems  were  planned  to  extend  from 
main  outlets  to  irainage  field  ditches.  This  would  include  project 
construction  of  major  outlets  and  group  drainage  systems  an  i local 
on-farm  construction  consisting  of  farm  main  and  lateral!  iitcnes  ani 
drainage  field  litches. 

(0  Grade  stabilization  structures  were  alarmed  at 
the  ends  of  outlet  iitcnes  ani  at  points  of  entry  of  concentrations  of 
water  directly  into  planned  channels. 

(e)  Channels  were  designed  for  flow  velocities  ranging 
from  0.7  to  0.6  feet  per  second. 

( 8 ) Recreation  and  fish  ani  vile  life . 


(a)  Investigations  on  reservoir  projects  includea 
recreation  and  fish  ani  wil  Llif<  . hai  ■ nt  as  parallel  purposes. 

(b)  Existing  natural  resources  of  the  casin  for  recre- 
ation and  fish  and  wildlife  were  protect"!  as  much  as  practicable  ani 
all  resources  were  utilized  in  a complementary  manner. 

(c)  consideration  was  given  to  t.ae  recreational 
potential  of  the  existing  projects. 

(d)  Preservation  of  a-eas  of  archeologic,  historic,  and 
natural  scenic  beauty. 

(e)  Preservation  of  as  many  of  the  natural  scenic  streams 
in  the  basin  as  possible  within  the  framework  of  overall  prudent  develop- 
ment of  the  water  and  related  land  resources  of  the  basin. 

(f)  More  equal  distribution  of  recreation  resources 

within  the  basin. 

(g)  Increased  access  and  facilities  for  recreation  and 
fish  and  wildlife  purposes. 
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SECTION  V - DEVELOPMENT  OF  THE  PLAN 


22.  FLOOD  CONTROL  AND  FLOOD  PREVENTION 

a.  Objective  and  solutions  considered.  The  objective  of  the 
investigation  was  to  find  economically  feasible  solutions  to  satisfy 
flood  control  and  prevention  needs  to  the  extent  practicable.  In 
determining  the  most  practicable  solution,  alternative  measures  were 
considered  and  evaluated . Solutions  considered  included  small  dams  and 
reservoirs,  large  main  stem  and  major  tributary  reservoirs,  levees, 
major  channel  Improvements  and  outlets,  including  channel  enlargement, 
cutoffs,  floodways,  combinations  of  these  and  other  engineering  works, 
and  flood  plain  management.  In  studying  the  various  solutions,  consid- 
eration was  given  to  meeting  other  water  and  land  resource  needs  of  the 
basin. 

b.  Joint  investigations. 

(l)  Impoundments ■ 

(a)  The  studies  for  flood  control  and  prevention  by 
means  of  storage  were  made  by  the  Corps  of  Engineers  and  the  Soil  Con- 
servation Service,  using  two  types  of  projects.  The  Corps  of  Engi- 
neers investigated  use  of  large  holding  reservoirs  on  the  main  stem 
and  principal  tributaries  to  provide  flood  control.  The  Soil  Con- 
servation Service  investigated  floodwater  retarding  structures  in  up- 
stream watersheds  for  flood  control  and  prevention.  For  some  flood 
plains  a combination  of  both  types  of  structures  was  considered  in 
order  to  provide  a higher  level  of  economical  flood  protection  for  the 
largest  area  and  the  most  people. 

(b)  When  it  was  appropriate  to  make  joint  studies, 
investigations  were  first  made  to  determine  the  effects  of  the  larger 
reservoirs  and  the  floodwater  retarding  structures  on  the  flood  problem, 
when  functioning  separately.  Then  logical  combinations  of  the  large 
and  small  structures  were  tested  against  the  results  from  the  separate 
studies.  In  screening  studies,  the  comparison  of  results  we is  in  terms 
of  reduction  in  cubic  feet  per  second  at  applicable  locations.  In  the 
more  detailed  studies,  comparisons  were  also  made  in  terms  of  dollar 
benefits.  The  location  of  areas  benefited  was  a factor  in  making  joint 
studies.  The  floodwater  retarding  structures  provided  flood  control 
and  prevention  at  locations  farther  upstream  than  provided  by  the 
large  reservoirs  because  of  their  location.  The  larger  reservoirs 
provided  flood  control  farther  downstream  than  the  retarding  structures, 
mainly  because  of  location  and  holding  ability. 
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(?)  Ox.:,  r j .'i:'.  investigations  by  tne  Corps  of  Engineers 

and  the  Soil  Conservation  Servi  ■ wer  r combinations  of  flood- 

water  retarding  atm?*  ire;  , . v • , '.  improvements.  These  in- 
vestigation:' wen  :oor  :ies  or.  i adjustments 

made  if  required,  ta  . : ng  ! at  vnsidera1.  ' >n  sociological  asoects  as  well 
as  the  desires  of  the  people  : - Iv  i.  Thi  principal  objective  of  tnese 
investigations  was  to  ir.  .ire  'ompatibility  of  the  different  parts  of  the 
joint  plans  and  complementary  effect:  !n  r-rp.  it  to  flood  control  and 

prevent  ion . 

( 2 ) Agri  cultural  water  mating  ■■r.s-i. ' _un  1 major  flood  control 

outlets . 

(a)  Where  major  flood  control  outlets  were  required 
to  accommodate  the  agriculture:  water  m-.r.riffj'ient  systems  necessary  to 
remove  or  control  access  v-oer,  'oin*  studies  were  made  by  the  Soil 
Conservation  Service  an  tiv.:  ’or os  f • rg i neers . 

(b)  In  pluming  t :;e  on-farm  and  lateral  channels,  tne 

objective  was  t ■ rent  from  ling  that  would  occur  during 

the  growing  season  about  on  :e  ir  . V 5 y ars,  or  about  an  average  of 
once  in  3 years. 

(c)  The  manor  outlets  wer.-  then  planned  to  carry 
the  same  discharges  as  provided  for  in  the  upstream  channels.  All 
major  outlets  are  tributaries  to  either  the  White  Fiver  or  one  of  its 
alluvial  tributaries.  Consequently,  the  capacity  of  these  outlet 
channels  is  affected  by  backwater  to  varying  degrees.  Because  river 
levels  may  be  expected  to  bo  above  bankful  for  long  periods,  no  attempt 
was  made  to  ies!gn  these  major  outlc  for  backwater.  Even  during 
periods  of  low  water,  sl<  jee  lg  * major  outlets  are  flat.  There- 
fore increases  in  stage  ..g  tre.se  outlets  would  be  small  during 
periods  when  affectei  by  • no'  .v  r. 

c.  Procedures  for  b m p-i  programs. 

( 1 ) Reservoir  regulation . 

(a)  In  the  operation  of  storage  reservoirs  for  flood 
control,  the  inflows  were  either  experienced  flews  at  the  location 

of  tne  reservoir,  flows  on  the  same  stream  adjusted  for  differences  in 
locations,  or  flows  constructed  from  rainfall,  soil  conditions,  and 
flows  on  adjacent  watersheds.  Because  the  reservoir  effects  were  to 
be  defined  by  their  effects  on  downstream  peak -discharge  frequencies, 
tne  floods  chosen  to  be  analyzed  in  leta  w re  carefully  selected  to 
be  representative  of  the  frequency  speotrun  and  also  to  be  representa- 
tive of  historical  floods  in  respect  to  volume. 

(b)  The  uieiult-  of  reservoir  releases  from  the  larger 

reservoir-  was  based  downstr  tac  t :•  3.  Consequently, 

in  the  analysis  of  high  volume,  Long  duration  floods,  periods  in  excess 
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of  4 months  were  stalled,  ’.-.'her*  reservoir  storages  were  exceeded,  the 
reservoirs  with  gate!  spillways  were  operated  to  induce  surcharge 
storage  to  obtain  the  greatest  amount  of  peak  reduction  at  appropriate 
regulating  stations. 

(c)  The  design  of  the  spillways  for  the  floodwater 
retarding  structures  was  based  on  downstream  channel  capacities,  allow- 
ing for  discharge  from  similar  structures  that  would  ; is charge  into  the 
same  channel.  The  same  floods  were  routed  through  the  floodwater 
retarding  structures  as  vere  analyzed  for  the  larger  flood  control 
structures . 


(2)  Channel  routings.  Tne  releases  from  both  the  larger 
flood  control  reservoirs  and  the  floodwater  retarding  structures  were 
routed  downstream.  If  flood  routing  methods  varied,  the  most  applicable 
was  used  for  individual  reaches.  In  all  Instances  where  there  vere 
downstream  gages,  natural  flows  vere  reproduced  by  routing  the  floods 
used  in  the  frequency  analysis.  The  reductions  in  flow  were  then 
routed  using  the  same  procedure. 

(3)  Assignment  of  benefits.  When  a combination  of  a large 
reservoir  and  floodwater  retarding  structures  was  included  in  a specific 
plan,  the  benefits  resulting  therefrom  were  based  on  an  analysis  with 
all  projects  in  the  system  functioning  together.  Then,  the  large  res- 
ervoir and  the  retarding  structures  were  evaluate  1 on  a first  aided 
basis.  The  benefits  for  the  total  system  were  tnen  assigned  to  the 
large  reservoir  and  the  retarding  structures  in  the  same  proportion 

as  the  benefits  of  each  on  a first  added  basis. 

d.  Projects  considered. 

( 1 ) Soil  Conservation  Service  flood  prevention  and  watershed 

orotection. 


(a)  In  their  investigations  for  flood  prevention  and 
watershed  protection  the  Soil  Conservation  Service  subdivided  the  White 
River  Basin  into  2 6 reaches  containing  136  watersheds  of  250,000  acres 
or  less.  An  inventory  was  made  of  all  land  treatment,  flood  prevention, 
and  agricultural  water  management  channel  requirements  in  these  water- 
sheds. A preliminary  evaluation  of  providing  improvements  in  all  these 
watersheds  was  made  first  and  then  feasible  projects  were  integrated 
with  other  proposed  improvements  in  the  basin.  Feasible  projects,  which 
were  determined  to  be  compatible  with  otner  improvements  and  those  which 
were  determined  to  furnish  the  greatest  benefit  to  the  basin  as  a whole, 
were  included  in  the  plan  for  development  in  the  next  10  to  15  years. 
Others  that  are  not  economically  justified  at  this  time  are  included 
in  the  long-range  plan.  All  necessary  ^ani  treatment  measures  were 
included  in  the  10-  to  15-year  plan. 
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(b)  The  26  reaches  Investigated  by  the  Soil  Conserva- 
tion Service  along  with  the  136  watersheds  are  shown  on  Plate  20  of 
this  Appendix.  As  mentioned  previously,  Lne  entire  program  of  tne 


Department  of  Agr  Lculture  is  contained  in  Section  VI.  However,  certain 
features  of  that  program  are  iiseussed  here  because  cf  their  relation- 
ship as  alternatives  or  projects  selected. 

( 2 ) Main  stem  and  major  tr  i but ary  reservoirs . 

(a)  There  were  a relatively  few  main  stem  and  major 
tributary  reservoirs  investigated  by  the  Corps  of  Engineers  for  flood 
control  in  the  White  River  Basin.  There  are  several  reasons  for  this. 
The  most  important  is  that  past  studies  Ln  th.-  basin  indicated  where 
the  best  sites  for  large  reservoirs  are  located,  where  the  projects 
are  most  needed  for  control  of  floods,  and  the  relative  value  of  the 
projects.  These  past  studies  included  ny  iroiogic  investigations,  sur- 
face and  sub-surface  geology,  and  economic  lata  which  generally  pointed 
the  way  to  tne  most  favorable  project  site  in  any  specific  reach  or 
tributary  area. 

(b)  Several  potential  reservoir  sites  were  eliminated 
after  a cursory  investigation  indicated  very  little  possibility  of 
economic  justification,  now  or  in  the  future,  because  of  excessive 
costs  involved  in  relocations  of  railroads,  major  highways,  and  in  some 
cases,  towns  or  communities.  Alternatives  to  these  sites  were  sought 
but  were  not  always  available. 

(c)  The  existing  Nai : - nal  ; iconic  Riverways  on  Jacks 
Fork  and  Current  Rivers  eliminated  further  consi  ieration  of  two  large 
multiple -purpose  reservoir  projects  or  the-  Current  River  which  past 
studies  indicate!  would  be  Very  effective  for  flood  control.  The 
possibility  that  additional  streams  might  be  designated  National  Rivers 
was  consi iered,  but  til  noc  affect  the  early  determination  of  reservoir 
projects  to  be  considered. 

(d)  After  consideration  of  the  foregoing  factors  a 
list  of  22  potential  main  stem  and  major  tributary  reservoirs  was  assem- 
bled for  further  investigation  as  additions  to  the  flood  control  plan 
for  the  basin.  This  list  does  not  include  trie  East  Fork  Dam  and  Res- 


ervoir project  which  was  reported  on  in  a prior  report,  see  paragraph  'J , 
Section  II,  for  discussion.  All  of  these  projects  were  also  investigated 
for  other  possible  purposes.  Additional  main  stem  and  major  tributary 
reservoir  projects  which  would  serve  hydroelectric  power  and  other  pur- 
poses are  discussed  in  a subsequent  paragraph  of  this  Section  along  with 
tne  disposition  of  these  projects.  Th---  reservoir  projects  considered 
for  additions  to  tne  existing  and  previously  planned  system  of  reservoirs 
f - r gulat  ' : of  ’ \ > Is  t ,r  are  nr  ere  rite  i in  Table  25. 


■; 


' i I< 


li: 


orb  f i- < ami  nation  of  tne  projects  listr  i 
> from  further  consideration.  The 
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main  ri“»=  c ''an  lack  of  eco>  omic  feasibility  or  that  there  a 
suitable  alternative.  These  proje:ts  are  discussed  below. 


TABLE  2, 


MAIN  STEM  AND  MAJOR  TRIBUTARY  RESERVOIRS  CONSIDERED 


Project  name 

Stream 

River  mile 

Trigger  Gap 

Kings  River 

48.0 

Grandview 

do 

34  .6 

County  Line 

James  River 

107.8 

Turner  Station 

do 

101.2 

Kinser  Bridge 

do 

96.7 

Finley  Creek 

Finley  Creek 

19-0 

Galena 

James  River 

50.2 

Crooked  Creek 

Crooked  Creek 

26.0 

Gilbert 

Buffalo  River 

59-5 

Lone  Rock 

do 

3-6 

Piney  Creek 

Piney  Creek 

2.0 

Wolf  Bayou 

White  River 

311-4 

Polk  Bayou 

Polk  Bayou 

5-0 

Harviell 

Cane  Creek 

17-6 

Fairdealing 

Little  Black  River 

37-4 

Doniphan 

Current  River 

55.0 

Warm  Fork 

Warm  Fork  Spring  River 

4.6 

Myatt  Creek 

Myatt  Creek 

2.2 

Wild  Horse 

South  Fork  Spring  River 

14.9 

Janes  Creek 

Janes  Creek 

9-2 

Bell  Foley 

Strawberry  River 

27.2 

Clinton 

Archey  Fork,  Little  Red 

River 

1.4 

(f)  The  Trigger  Gap  project  at  ri'.  »r  mile  43.0  on  the  Kings 
River  was  eliminated  in  favor  of  the  downstream  Grandview  project  where 
considerably  more  storage  could  be  developed  at  less  cost.  Stream 
gradients  increase  upstream  from  the  Grandview  site  resulting  in  tne 

need  for  higher  and  more  costly  dams  for  development  of  comparable 
storage  in  upstream  sites. 

(g)  On  the  upper  James  River  three  sites  were  investi- 
gated for  purposes  of  flood  control,  water  supply,  water  quality  control, 
recreation,  and  fish  and  wildlife.  The  two  lower  sites,  Kinser  Bridge  at 
mile  96.7  and  Turner  Station  at  mile  101.2,  were  eliminated  in  favor  of  tne 
County  Line  site  at  mile  IO7.8.  Economic  development  of  storage  at  both 
the  lower  sites  was  limited  by  extensive  residential  development  in  t .■ 
upper  elevations  of  the  reservoir  areas.  Cost  of  development  of  tne 
Kinser  Bridge  site  would  be  further  increased  by  extensive  redo.?--*.  ' ' " 

of  fca:  pt . Touts -San  Francisco  Railroad  vn:  mi  • • no  t”  v 1 \v  1 4 
above  the  Jam  '•He. 
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(h)  Final  cost  estimates  for  the  County  Line  project 
indicated  that  it  could  be  constructed  for  a cost  of  about  $60  per 
acre-foot  of  storage.  Preliminary  estimates  for  Kinser  Bridge  am 
Turner  Station  indicated  costs  of  $155  and  $232  per  acre-foot,  respec- 
tively. On  this  basis  these  projects  are  not  economically  justified  at 
this  time.  The  Kinser  Bridge  project  was  left  in  the  plan  as  a possible 
long-range  development  for  future  water  supply  for  the  city  of  Spring- 
field,  Missouri. 

(i)  A flood-control-only  project  was  authorized  for  the 
Lone  Rock  site  in  1938-  An  Interim  Report  on  the  Buffalo  River  was  sub- 
mitted in  December  1964  which  included  data  and  findings  on  the  multiple  - 
purpose  projects  at  the  Gilbert  and  Lone  Rock  sites.  The  Governor  of 
Arkansas  at  that  time  opposed  the  construction  of  a reservoir  project 
on  tne  river  and  favored  using  the  stream  as  a National  River.  In  view 
of  this  position,  the  Secretary  of  the  Army  recommended  that  Gilbert 
not  be  authorized  and  that  Lone  Rock  not  be  constructed.  The  Gilbert 
and  Lone  Rock  projects  were  dropped  from  further  consideration  in  this 
comprehensive  study  in  favor  of  the  Buffalo  National  River  as  described 
in  paragrapn  7b. 

(j)  In  the  Black  River  Basin  the  Warm  Fork  Dam  and 
Reservoir  project  on  the  Warm  Fork  of  the  Spring  River  was  eliminated 
from  consideration  after  a brief  reconnaissance-type  investigation 
which  indicated  that  this  stream  was  not  a heavy  contributor  to  down- 
stream floods . The  cavernous  nature  of  the  surrounding  terrain  and 
the  apparently  small  channel  indicated  considerable  runoff  loss  to 
sinkholes  during  heavy  rainfall  periods. 

(k)  On  Archey  Fork  of  the  Little  Red  River  in  tne  lower 
part  of  the  White  River  Basin  the  Clinton  Reservoir  was  eliminated  from 
further  consideration  after  a preliminary  investigation  showed  that  it 
was  far  from  justified.  As  the  reservoir  site  is  located  just  upstream 
from  the  Greers  Ferry  Reservoir  its  flood  control  effects  would  have 
been  immaterial  in  the  lower  Little  Red  and  White  Rivers  below  Greers 
Ferry.  The  project  would  have  furnished  flood  control  and  water  supply 
for  the  town  of  Clinton,  Arkansas.  However,  studies  indicated  less 
costly  alternatives  for  both  purposes. 

(l)  Of  the  remaining  1.6  reservoir  projects  considered, 
cost  and  benefit  studies  indicated  8 could  not  be  economically  justified 
at  this  time.  However,  these  8 projects  were  retained  in  the  plan  for 
possible  long-range  development  on  the  basis  of  their  need  and  that 
changing  economic  conditions  might  result  in  their  justification  in  the 
future.  These  8 projects  are  discussed  further  in  paragraph  22f. 

(m)  The  8 projects  which  showed  economic  justification 
and  were  further  considered  for  possible  development  in  the  next  10  to 
15  years  were  County  Line,  Wolf  Bayou,  Harviell,  Fairdealing,  Myatt 
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Creek,  Wild  Horse , Janes  Creek,  lell  proj<  ' 

Wolf  Bayou  was  the  only  one  vni.cn  war  ' . t.fi  i *t  to  some  iegree 
with  potential  upstream  waterche  i :rc.  • ••  . '..It  regard  to  the  other 
projects  which  confli  :ted  u t u{  tr<  . i proj<  ts,  , int 

studies  were  mad<  by  t le  ' rp  f ....  and  th<  LI  C nservation 

Service  to  determine  whicn  pre.'octs  rn  ul  •.  t-  •.  ..uu-i  in  tne  10-  to 
15 -year  plan. 


(n)  After  a more  detailed  analyst.,  and  meetings  with 

the  local  interests  Lm  Lved,  thr<  if  the!  proj<  •• . ; Harvlell,  Fair- 
dealing,  and  Janes  Creek  were  eliriiinated  from  the  1'  - to  15-vear  plan 
in  favor  of  upstream  watershed  projects.  Cor.,  tru  tion  of  these  three 
projects  would  inundate  agri cultural  \r  a:  • ;. : taer-  ey  eliminate  the 
need  for  all  or  parts  of  the  upstream  watershed  projects  which  also 
offer  protection  t.  n u ups  tr  an  fr  >m  - Le-  lurpose  projects. 

These  three  major  tributary  reservoir  pi-  >jectc  have  brer,  retained  in 
the  long-range  plan  as  alternatives  in  tne  e-vent  that  the  upstream 
watershed  projects  do  not  ievelop  as  plann  : . 

(o)  The  multiple -purpose  lam  an:  r -orvoir  projects 

on  Myatt  Creek,  South  Fork  of  Spring  River,  and  the  Straw terry  River  were 
selected  over  a complete  system  of  upstream  waters hen  protect  Lor.  proj- 
ects. The  larger  reservoirs  were  selected  because  they  would  provide 
benefits  on  their  parent  streams  and  because  : 1.  large  flood  control 
capacities  would  allow  them  to  withhold  releases  until  flows  on  the 
Black  River  returned  to  within  ranks.  Operation  .,f  tne  projects  in 
this  manner  would  result  in  the  maximum  benefit  to  the  people  in  tne 
Black  River  flood  plain  and  the  White  Ri/er  flood  plain  downstream 
from  the  mouth  of  tne  Black  River.  Even  tnough  some  watershed  projects 
were  eliminated  because  of  the  major  reservoirs  otner  upstream  proj- 
ects are  included  in  the  10-  to  15 -year  plan  for  these  tnree  general 
areas . 

(:  Th  Ltiple-pur  County]  a Dam  and  Reservoir 

project  that  would  be  locate  3 on  the  James  River  was  selected  for  the  lo- 
to  15-year  plan  over  ar.  upi  trearn  water  proje  -a.  The  upstream  water- 
shed project  coull  not  furnish  a :omparable  amount  of  water  supply  yield 
or  flood  control  benefits  for  the  downstream  area  because  of  inability 
to  control  as  much  drainage  area  as  the  County  Line  project.  Construc- 
tion of  the  County  Line  project  w ild  :r-  :1  id  c nstruction  of  the  up- 
stream watershed  project  in  the  next  10  to  ’ r l ;cause  the  reservoir 
would  inundate  a considerable  portion  oh  the  area  to  be  protected  by  the 
upstream  watershed  project.  The  upstream  vat  r :hc-d  pro  ject  has  been 
left  in  the  long-range  plan  in  case  the  County  Line  project  is  not  con- 
structed. The  multi  pie -purpose  main  '-tern  and  major  tributary  dam  and 
reservoir  projects  in  the  10-  to  15-year  plan  ore  described  in  paragraph  22e. 

(3)  White  River  f loodway . 


(a)  The  present  channel  capacity  cf  the  White  River 
downstream  from  Batesville,  Arkar.  nr  . : only  slif.utly  in  ex-ess  of  the 


average  annual  flov  of  • , eu'i  ' iV.i.-t.  : ■rn-.l . Even  a mode  t 

increase  in  this  capacity  would  hava  n : irnif  ant  effect  in  operating 
the  existing  and  planned  re-  ••■•voirn  and  in  -antro.l  of  floods  in  the 
bas in . As  a possible  alte  . foi  reservoirs,  a floodway 

extending  from  about  Batosvill--,  Arkan.;n  , t.  - near  tne  couth  of  the 
White  River  was  considered. 

(b)  The  floodvay  voul.  be  provided  by  land  acquisition 
in  fee  title  and  flowage  easement:  . I"  wi.  foun  ; tnat  if  th<  floouway 
was  designed  to  have  a capaci  y in  i e f ,00  c.f.s  . ...  t for 
relocations  of  railroads  and  highways  w.r.a.'d  be  out  of  proportion  to  tne 
additional  benefits  realized  by  the  larges  channel.  Investigations 
further  indicated  that  the  60,000  c.f.s.  flooiway  would  require 

acquisition  of  about  315,000  acres  of  land  of  which  about  50  percent 
is  cleared  agricultural  land.  The  estimate!  -ost  of  acquiring  land 
rights  is  in  excess  of  $90,  • based  ire:  ■ ie$  . rh 

estimated  average  annual  flood  ben  fits  * r.a  , wu„!  • r uli  from  the 
floodway  were  les  tan  one-half  ......  ' cd- 

way.  These  benefits  Lnclud  th  e thal  w . true  to  the  hardwood 
timber  industry. 

(c)  On  the  basis  of  tne  foregoing  findings  no  further 

studies  relating  to  such  a floodway  wr-  • . dr.phasis  was  then 

placed  on  protection  of  the  flood  plain  -y  . it'. .nal  reduction  in 
flood  peaks  by  reservoir  storage  and  'ey  • v • . 

(4)  Levees  ar.  1 -hanne  1 . 


(a)  Because  of  the  1 iw  :hann<  ties  of  mot  t :f 

the  Coastal  Plain  streams  in  the  basin  and  thi  ty  f . t orage 

sites  in  certain  areas,  it  was  ne  ' ■•.•vary  t ' V ■■  ■>•_  tr  means  of 

protection  su  :h  s Lev  i rev . . .ion 

is  invited  to  the  fact  that  it  much  si  rage 

as  possible  to  control  the  lnrg  : ...  • • aaora  :teristic 

of  the  lower  Black  and  Whi  t<  Ri  rer  f]  1 ,ow  to 

narrow  leveed  cham  . ...  r:  re  lucin  the 

water  surface  profiles  in  :.ar  ..  ;-n  «•.  ; l cause  serious 

backwater  conditions  along  tribut  r.  Lncr  ri  r 

drainage  problems • Channel  r.b-rg  . ; .g.  , v .1;  reduce 


flood  profiles.  However,  ■ . al  • > .. ! • t maintain 

and  its  eff  re  minor  for  flal  tl  l v r 

Black  arid  White  River.: . 


(fc)  The  additional  vori  1:  irov  ,t  considered  in 

this  study  had  to  be  compatible  with  vx.  siting  ana  presently  planned 
Federal  and  non-Federal  projects  .-mi  programs.  With  * ■ degree  of 

control  that  could  be  expected  with  ..istin,  sa  i pot  r.t  i ally  favorable 
reservoirs  functioning  tora'.-r  ' »a.  - s t;  at  . continuous  or 

nearly  continuous  levee  and  channel  improvement  system  was  necessary 
along  tributaries  and  the  n.air,  stem  of  the  Black  ani  White  Rivers. 

The  objective  in  tne-  preliminary  1 ve  i apr  voment  investigations 


1 


♦ 
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was  to  develop  a continuous  system  along  these  streams.  In  addition 
local  protection  improvements  were  investigated  for  Fayetteville,  find 
Clinton,  Arkansas,  and  Cassville,  Missouri. 

(c)  The  need  for  drainage  improvements  ir.  smaller 
streams  within  tne  Coastal  Plain  made  multiple -purpose  channel  improve- 
ments the  most  feasible  solution  for  flood  control  on  the  same  streams . 

For  this  reason,  agricultural  levees  were  not  studied  in  tne  smaller 
alluvial  watersheds . 

(d)  The  preliminary  investigations  snowed  that  nearly 
all  of  the  levee  and  channel  work  studied  was  economically  feasible. 

The  detailed  studies  confirmed  this  finding.  The  Corps  of  Engineers 
projects  that  are  in  the  1C-  to  15-year  plan  are  listed  on  Tables  26  and  27 
and  are  described  in  paragrapns  22e  and  22g.  The  Soil  Conservation  Service 
channel  improvements  are  includei  in  Section  VI. 

e.  Main  stem  and  major  tributary  reservoirs.  Pertinent  data 
for  the  Corps  of  Engineers  main  stem  and  major  tributary  reservoirs 
which  are  in  the  10-  to  15-year  plan,  except  the  East  Fork  Crooked 
Creek  reservoir  which  was  liscussed  in  paragraph  7a,  that  have  flood 
control  as  a purpose  are  presented  in  Table  26.  These  projects  are 
discussed  below  and  tneir  locations  are  shown  on  Plate  P-1. 

(l)  County  Lino  Par,  and  Reservoir. 

(a)  The  County  Line  Dam  site  is  located  about  10  miles 
east  of  the  city  of  Springfield,  Missouri,  at  river  mile  107-8  on  the  James 
River  in  Webster  County.  Phe  project  would  provide  flood  control,  mu- 
nicipal and  industrial  water  supply,  water  quality  control,  recreation, 
and  fish  and  wildlife  benefi  . . The  reservoir  area  is  shown  on  Plate  P-2. 

(b)  The  -.44 -foot  nigh  earth  embankment  dam  would  provide 
for  a reservoir  with  a total  capacity  of  282, 000  acre-feet.  There  would 
be  71j000  acre-feet  of  flood  control  storage  which  is  equivalent  to  8.7 
inches  of  runoff  from  the  153  square  miles  of  drainage  area  upstream  from 
the  site.  This  storage  wculd  afford  a high  degree  of  flood  protection 
downstream  to  the  vicinity  of  Springfield.  About  75  percent  of  the 
average  annual  flood  losses  would  be  prevented  in  the  4l-mile  reach 

from  the  dam  site  to  Finley  Creek.  The  average  annual  flood  losses 
that  would  be  prevented  downstream  from  Finley  Creek  would  be  small. 


(c)  The  project  would  nave  211,000  acre -feet  of 
conservation  storage.  Of  this  total  storage,  190,000  acre -feet  would 
develop  the  full  yield  of  the  drainage  area  during  the  most  critical 
drought  period  for  the  area.  This  volume  of  storage  would  provide 
37.4  million  gallons  of  water  per  day  for  municipal  and  industrial 
use  and  27-4  m.g.i.  to  augment  downstream  flows  for  water  quality 
control. 
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NOTES:  FC  - KLocx3  Control  P - Fnver 

WQ  - Water  .jiality  R - Recreation 

■ FW  - Wildlife  Enha 


( i)  It  is  estimated  that  t:  ••  ' m.-'.-mt : on  po>L  an 
adjacent  project  lands  v'uld  be  used  t the  xte  .t  if  •»U6,0  1 recre- 
ation days  and  125,  : >0  man  lays  of  fishing  by  .) 8 . It  is  expected 
that  the  annual  use  of  these  fa  illtie:  w ul  ; : r. crease  as  the  economy 
of  the  market  area  grow-  . E xilities  w *1  i b-'  pr  ri  i<.  • in  the  proj- 
ect for  warm  water  releases  to  maintain  the  existing  i >wnstream  fishery. 

(?)  Wolf  Raycu  Dam  -u:d  i-;<  a.  r*.  i r . 

(a)  The  Wolf  3ayc  u bum  .ote  ■ ■ .nt-l  at  river*  mi  ie 

: - .4  : th<  Wh i t it  mill  t Jatesvllle,  irkansas, 

in  Inde  en  lenci  ' nty.  rh  Whit  Ri vi  r • Joai  Plain  a 

s .ort  distance  a-  w ns  t rear,  fr-  m this  s j - ••  and  i r.  is  the  fvrt  enr.cst 
downstream  site  or.  the  White  Rive:  t w-  i n a . >r  r.esium  height 

; ur.  could  be  const  * ted.  t full  j ........  ...  . tend 

strear;  into  Stone  and  Iv-ri  Counties,  Arkawr'-.s,  as  sh-  wr.  or.  Plate  3. 

The  project  weald  provide  fl  od  ■'.<  ntr  , -.yd  reelect  ric  pr  wer,  recrea- 
tion, and  fish  and  wildlife  benefits. 

(b)  The  13'.'-  foot  high  lam,  would  be  a concrete -gravity 

and  earth-embankment  structure  with  -.  total  reservoir  capacity  of 
619,000  acre-feet.  There  von!  89  ac  -feet  >f  fl  - nl  rol 

storage  in  the  re >er\  ir  whi ;h  luivaler  of  run  fi 

from  the  . - ■ juar  Lie  unconti  king  t twe<  n 

the  existing  Bull  Shoals  and  Norfork  pr-  v?cts  ir.  i 4 - Wolf  Bayou  Dan. 

site.  The  small  amount  of  fl  - ntrol  storage  in  the  reservoir  woull 
necessitate  a detention -type  opera t on  w ■ would  great!;,  reduce  peaks 
of  floods  having  a frequency  of  up  to  a!  .t  om  ir.  5 years.  This 
storage  would  be  less  effective  ir.  re  lu  i..,  t”  *,‘-1  of  a greater  mag- 
nitude.  However,  t :.  • pr  , about  percent  of  the 

average  annual  flood  losses  along  t le  -.  r n * • n ach  fron 

the  dam  site  to  the  mouth  of  the  Black  Ri  -er  and  al  ut  15  percent  of 
the  losses  along  the  White  River  be,  v the  ;•  out  a of  the  Black  River. 

(c)  The  project  would  .have  Installe-;  hydroelectric 
capacity  of  l80,000  kilowatts  an1  a conservation  pool  of  33  ,000  acre- 
feet.  Estimated  average  annual  power  general  I ~n  at  t e project  is  42.) 
million  kilowatt-hours.  The  project  vouli  operate  a a run -of -tne -river 
hydroelectric  plant  and  would  take  a Ivantap  of  the  large  power  releases 
from  upstream  projects.  A downstream  rereg'Jlat : on  • ructure  would  be 
pro /i led  to  reduce  the  river  stage  fluctuation  that  would  result  fron. 
power  release.  The  design  of  ‘hi  rerguiat:  >n  . .t ructure  was  cased  on 

a minimum  release  f-om  the  Wolf  -iy  u prc.  ect  cf  4,.‘-0  acre-feet  Der 
day  over  weekends  ar.d  holiday?  • The  prop-  ct  would  have  a relatively 
staple  conservation  pool  and  tailwater  downstream  fron  the  reregulation 
structure  which  woui  1 .-v.-c  a n-enefic  a1  ‘-ffe  ,t  on  recreation  and 

fishery  use . 
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(d)  It  is  . . , . _ ai  ■ 

adjacent  project  lands  • - 

real. ion  days  and  11  , X) ; n '■ 

the  estimate  oi  1980  man  ...  >f  down- 

stream warn-wate’  fis  . . 

these  facilitie:  would  nci  - 

grows.  Provision 
water  ■ 

a benefit  to  the  downs  rout  Wir.i-rai  or 


(e)  Th  :ull  potent i - 

veloped  with  a dan  ,.av‘  :.t 

project  for  the  rite  .. 


. . s ee- 

*t . In  omiiating  a 
wore  recormised . 


Norfork  projects  and  ...  r 

projects.  Erout  f sh  . u 
of  major  :c 

downstream  to  the  v:  i: 
only  fair  below  the  ’ /w  . 
limit  of  the  corner /at 
to  the  projet  . ; for 


;e  diver  below  these 
;ervice  tries  are 

*v  extends 

onsidered 

. .. w L.'it.'  . i w irearn 

jrejuG  ; aot  objected 


located  in 
tween  the  . 

operation  is  Icca  1 
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a project  to  the  maximum  physical  height  at  the  Wolf  Bayou  site,  For 
the  project  formulated  in  this  study,  Calico  Rock  and  the  State  hign- 
ways  would  be  unaffected  , the  town  of  Guion  :ould  be  economically  pro- 
tected by  levees,  and  county  road  relocation  requirements  woudl  be 
relatively  minor. 

(f)  The  project  would  be  ie.igned  so  that  tne  capacity 
of  the  flood  control  pool  could  be  increased  if  some  of  the  constraints 
which  limit  the  height  of  the  ian.  are  removed  in  the  future.  Because 
of  the  magnitude  of  the  spillway  design  flood  and  the  site  topograpny, 
the  project  would  be  designed  with  a considerable  amount  of  freeboard 
above  the  top  of  trie  flood  control  pool. 

(3)  Myatt  Creek  Dan,  and  Reservoir. 

(a)  The  Myatt  Creek  Dan  site  is  located  at  river  mile  2.2 
on  Myatt  Creek  in  Fulton  County,  Arkansas,  about  5.0  miles  northwest  of 
Hardy.  The  reservoir  area  is  shown  on  Plate  P-4.  Trie  project  would  pro- 
vide flood  control,  recreation,  and  fisn  anl  wildlife  benefits. 

(d)  The  146-foot  high  eartn  embankment  lam  would  provide 
for  a reservoir  with  a total  capacity  of  140,000  acre-feet.  There  would 
be  106,000  acre-feet  of  flood  control  storage  which  is  equivalent  to 
14  inches  of  runoff  from  the  142  square  miles  of  drainage  area  upstream 
from  the  site.  This  comparatively  large  flood  control  storage  is  needed 
to  provide  long-period  holding  capacity  to  reduce  flooding  on  tne  down- 
stream Spring  and  Black  Rivers  where  flood  control  storage  is  at  a 
minimum.  The  project  would  reduce  average  annual  flood  loss  by  8,  5, 
and  3 percent,  respectively,  on  the  Spring,  Black,  and  White  Rivers. 

(c)  It  is  estimated  that  the  conservation  pool  and  adja- 
cent project  lands  would  be  used  to  the  extent  of  108,000  recreation  days 
and  23,000  man  lays  of  fishing  by  1980.  It  is  exnectei  that  the  annual 
use  of  tnese  facilities  would,  increase  as  the  economy  of  the  market  area 
grows.  Facilities  would  be  provided  in  the  project  for  cold-water  re- 
leases to  maintain  the  downstream  Spring  River  cold-water  fisnery  which 
presently  extends  to  the  mouth  of  the  South  Fork  of  Spring  River. 

( 4 ) Wild  Horse  Par,  arid  Reservoir  . 

(a)  The  Wild  Horse  Dar  site  s located  at  river  mile  1U.9 
on  the  South  Fork  of  the  Spring  River  in  Fulton  County,  Arkansas,  about  7 
miles  west  of  Hardy.  The  reservoir  map  is  shewn  on  Plate  P-5-  The  proj- 
ect would  provide  flood  control,  recreation,  and  fish  and  wildlife  benefits. 

(b)  The  142-foot  high  concrete -gravity  and  earth  embank- 
ment dam  would  provide  a reservoir  with  a total  reservoir  capacity  of 
345,000  acre-feet.  There  would  be  217,000  acre-feet  of  flood  control 
capacity  which  is  equivalent  to  13*7  inches  of  runoff  over  the  296 
square-mile  drainage  area  upstream  from  the  site.  Like  the  Myatt  Creek 
Dam  and  Reservoir,  this  amount  of  storage  would  be  sufficient  and 
necessary  to  store  flood  runoff  until  floodwater:  on  tne  downstream  Spring 
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and  Black  Rivers  recede.  The  project  wouli  reduce  average  annual 
damages  on  the  Spring,  Black,  and  White  Rivers  by  IS,  9 > and  5 percent 
respectively . 


(c)  It  is  estimated  tnat  the  conservation  nool  and 
adjacent  project  lands  would  oe  used  to  the  extent  of  3 40,00 j recreation 
days  and  85,000  man  days  of  fishing  by  1980.  It  is  expected  that  tne 
annual  use  of  these  facilities  will  increase  as  the  economy  of  the  mar- 
ket area  grows.  Facilities  would  be  provided  for  a warm-water  release 
to  maintain  the  existing  warm-water  fisnery  on  the  Spring  River  downstream 
from  the  mouth  of  the  South  Fork. 

(5)  Bell  Foley  Dam  and  Reservoir. 

(a)  The  Bell  Foley  Dam  site  is  located  at  river  mile  27.2 
on  the  Strawberry  River  in  Sharp  County,  Arkansas,  aoout  15  miles  west  of 
Powhatan.  The  reservoir  area  is  shown  on  Plate  P-6.  The  present  dam 
site  is  in  the  same  general  location  as  the  autnorized  Bell  Foley 
project  discussed  in  Section  II.  The  project  would  provide  flood 
control,  recreation,  and  fish  and  wildlife  benefits. 

(b)  The  136-foot  high  concrete -gravity  and  earth 
embankment  dam  would  provide  for  a reservoir  with  a total  capacity  of 
518,000  acre-feet  of  which  318,000  acre-feet  would  be  for  flood  control. 
This  is  equivalent  to  11.5  inches  of  runoff  over  tne  519  square  mile 
drainage  area  upstream  from  the  dam  site.  The  project,  with  its  large 
holding  capacity,  is  particularly  important  for  flood  prevention  along 
the  Black  River  downstream  from  the  mouth  of  the  Strawberry  River.  It 
is  also  a key  project  along  with  Wolf  Bayou  in  helping  to  reduce  the 
frequent  flooding  on  the  lower  White  which  originates  from  uncontrolled 
runoff  areas  downstream  from  the  existing  projects.  The  project  would 
reduce  average  annual  flood  losses  on  the  Strawberry,  Black,  and  White 
Rivers  by  27,  20,  and  8 percent,  respectively. 

(c)  It  is  estimated  that  the  conservation  pool  and 
adjacent  project  lands  would  be  used  to  the  extent  of  537,000  recrea- 
tion days  and  121,000  man  days  of  fishing  by  1980.  It  is  expected  that 
the  annual  use  of  these  facilities  would  increase  as  the  economy  of  the 
market  area  grows.  A warm-water  release  for  the  downstream  warm-water 
fishery  would  be  provided. 

f . Description  of  main  stem  and  major  tributary  reservoirs  in 

the  long-range  plan. 

(l)  Grandview  Dam  and  Reservoir.  The  Grandview  Dam  site  is 
located  on  the  Kings  River  at  river  mile  3^-6,  about  5 miles  northwest 
of  Berryville,  Carroll  County,  Arkansas.  The  project  as  studied  would 
provide  for  hydroelectric  power  and  recreation.  The  project  was  studied 
for  a power  installation  of  18,000  kilowatts.  Additional  data  on  the 
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power  investigations  are  given  '.n  paragraph  •(  '/(■.  ).  Prve  pr  ’<•  •• 

c Ldered  as  an  Iternal  ve  f - . n(  ■ nge  a ■ - f th<  treat 

is  not  inclu led  In  t r • .••  • program  < Arkansas. 

(?)  Ki riser  Bri  Ige Ian ai  ' r ] ri 

Dam  site  is  located  on  the  James  River  .*  ri  re r n " • ut  ] milt 
southeast  of  Springfield  in  Greene  County,  Missouri.  The  pr  Jecl  - 
studiei  for  flood  control,  watt  r ip]  . , re  :reati  a,  water  quality  con- 
trol, and  fish  and  wildlife  enhancement  ■ A / -f'  ->t  hig:.  structure 
would  control  the  runoff  from  an  area  of  Pbr  square  miles  ani  have  a 
total  storage  capacity  of  136,1.1  a -f-et . The  nr  • t was  in  rluiei 
in  the  long-range  plan  as  a tree  watt  ;•  • 

for  the  area  in  the  future . 

(3)  Finley  Cr-c-k  for,  and  ■<  • r r.  The  Finley  Creek  Dam. 

site  is  locate!  at  Finley  Creek  mile  19  ib  it  ir.J  1;  s east  of  Ozark  ir. 
Christian  County,  Missouri.  Tne  proje  'Y  studied  would  provide  flood 
control  ani  recreation  benefits.  A L31-f  ' g tructure  w . i 

provi  le  a total  storage  capa  Lty  f 1 - ■ which  60, 

acre-feet  would  be  for  flood  control.  This  is  equivalent  to  t.6 
inches  of  runoff  from  the  163  square  f • tre-am  drainage  area. 

A conservation  poo:  of  al  it  50,  ) £ :r  ild  have  • urface 

area  of  1,726  acres.  The  project  i:  .n  the  long - range  plan  and  is 

an  alternate  for  an  upstream)  water  ! program  d’  tne  Foil  Conservation 
Service  that  is  also  n the  long-range  rlar . 

(4)  Galena  Dam.  ni.l  Reservoir.  The  Gal  r.a  far  rite  in 

located  on  the  James  River  at  r ver  mile  SO.?  about  15  mile:  upstream 
from  Table  Rock  Lake  and  about  3 miles  r rth  of  Galena  in  Stone-  County, 
Missouri.  The  project  was  considered  for  flop  :ontrol . hydroelectric 
power,  and  recreational  purpose^.  The  pro  ect  studied  was  a l64-foot 
high  concrete  grav  ty  struct  ir<  wh  w r noff  from  an 

area  of  959  square  miles.  n r rv  r w uld 

be  846,000  acre-feet  of  which  about  j60,uX)  acre-feet  (i  -5-foot  irav- 
■iown)  was  coi  for  p jwei  gen  ;ra1  1 ” f]  ■ :or  trol  increment 

was  found  to  be  unfeasible  and  this  feature  van  eliminated  and  then  the 
project  was  studied  for  power  -uid  recreation  o:  ly . This  proj  -ct  would 
have  a hydroelectric  capacity  of  144,  > kilowal  w ch  there  would 

be  one  48,000-kilowatt  conventional  uni-  ar.l  two  ‘-3,  90-kilowatt  revers- 
ible units.  This  project  was  Included  In  the  long-range  plan  as  an 
alternate  for  the  State  of  Missouri  plan  for  prer  erving  this  reach  of 
the  Jamies  River  in  the  next  10  to  15  years 

(5)  Crooked  Creek  n ai  voir  Tin  2r  oke  • 'reek 

Dam  site  is  located  on  Crooked  Creek  at  about  ■ 6,  upstream  from 

Yellville  in  Marion  County,  Arxansas.  The  cr  jest  was  studied  for  flood 
control,  water  supply,  and  recreation.  The  irainage  area  above  the 
site  is  about  354  square  miles.  The  site  has  a potential  storage  of 
about  250,000  acre-feet  which  would  provide  storage  for  approximately 

11  inches  of  runoff  from  the  drainage  area.  "he  project  is  included  in 
the  long-range  plan  ns  nr  alternate  for  ar.  \>r>rtr*»air.  watershed  project 
that  is  also  in  the  long-range  plan. 
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(6)  Piney  Creek  Dam  and  Reservoir.  The  Piney  Creek  Dam 
site  is  locate!  at  Piney  Creek  mile  f.O  immediately  downstream  from  the 
mouth  of  Mill  Creek.  The  mouth  of  Piney  Creek  is  at  about  mile  352 
on  the  White  River.  The  project  was  studied  for  flood  control,  writer 
supply,  ani  recreation.  A dam  about  125  feet  in  height  at  this  location 
would  provide  a total  storage  capacity  of  about  210,000  acre-feet.  This 
is  equivalent  to  about  10  inches  of  runoff  from  the  drainage  area  of 
173  square  miles.  This  project  is  included  in  the  long-range  plan  as  an 
alternate  for  an  upstream  watershed  project  that  is  also  in  the  long-range 
plan. 


(7)  Polk  Bayou  Dam  and  Reservoir.  The  Polk  Bayou  Dam  site 
is  located  on  Polk  Bayou  at  mile  5.0,  aoout  4 miles  north  of  Batesville, 
Arkansas.  The  project  was  studied  for  flood  control,  water  supply, 

and  recreation.  The  site  has  a potential  storage  of  about  80,300 
acre-feet  which  would  provide  storage  for  about  14  inches  of  runoff 
from  the  drainage  area  of  about  ll8  square  miles. 

(8)  Harviell  Dam  and  Reservoir.  The  Harviell  Dam  site  is 
located  on  Cane  Creek  at  mile  17-6  in  Butler  County  about  7 miles 
southwest  of  Poplar  Bluff,  Missouri.  The  project  was  studied  for  flood 
control  and  recreational  purposes.  A 62-foot  high  dam  would  provide  a 
total  storage  capacity  of  5k, 000  acre-feet  of  which  41,800  acre-feet 
would  be  for  flood  control.  This  is  equivalent  to  4.3  inches  of  runoff 
from  the  170  square  miles  of  drainage  area  upstream  from  the  site.  The 
project  would  provide  varying  degrees  of  protection  to  8l,000  acres  of 
agricultural  land  and  improvements  along  the  lower  17.6  miles  of  Cane 
Creek  and  along  the  Black  River  downstream  from  the  mouth  of  Cane  Creek. 
The  project  is  considered  as  an  alternative  for  long-range  consideration 
in  case  the  Soil  Conservation  Service  upstream  watershed  project  is  not 
constructed. 


(9)  Fairdealing  Dam  and  Reservoir.  The  Fairdealing  Dam 

site  is  located  at  mile  37*4  on  the  Little  Black  River,  in  Butler  County, 
about  10  miles  southwest  of  Poplar  Bluff,  Missouri.  The  project  was 
studied  for  flood  control  and  recreation.  A 75-foot  high  dam  would 
provide  a total  storage  capacity  of  about  77 ,000  acre -feet  of  which 
47,400  acre-feet  would  be  for  flood  control.  This  is  equivalent  to 
about  4.9  inches  of  runoff  from  the  182  square  miles  of  drainage  area 
upstream  from  the  site.  The  project  would  provide  varying  degrees  of 
protection  to  about  108,300  acres  of  highly  developed  agricultural  land 
along  the  lower  37*4  miles  of  the  Little  Black  River,  and  along  the  lower 
28  miles  of  the  Current  River.  The  project  is  included  as  an  alterna- 
tive to  be  included  in  the  long-range  plan  in  case  the  Soil  Conservation 
Service  upstream  watershed  project  is  nob  constructed. 

(10)  Doniphan  Detention  Structure.  The  Doniphan  Detention 
Structure  site  is  located  on  the  Current  River  at  river  mile  55-0.  Tne 
project  would  provide  flood  control  benefits  by  reducing  flood  peaks 
and  velocities.  The  structure  would  consist  of  a low  uncontrolled  weir 
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across  the  streambed  set  low  enough  net  to  interfere  wit,  : Moat  ng.  The 
weir  crest  length  of  70  feet  would  oe  approximately  the  w.  :t;i  -f  the 
present  channel.  Non-overflow  sections  would  be  ;,.n  e tner  ,iie  of  the 
weir  and  extend  to  high  ground.  There  would  be  n>,  p -mr.auent  cool  fanned, 
as  the  purpose  of  the  project  would  be  to  delay  high  fl  ws  or.ly. 

( 11 ) Janes  Creek  Dam  anl  Reservoir.  T e . Cr«-  site 

is  located  at  mile  9*2  on  Janes  Creek  about  3 n.iles  soul.,  of  . :.der. 
Springs  in  Randolph  County,  Arkansas.  The  pr-  jeot  v . tuJ  • 1 :“>r  flood 
control  and  recreation  benefits.  A 100-foot  earth  embankment  an  would 
provide  a total,  storage  capacity  of  107,000  acr-  -feet  wnich  1;  equivalent 
to  6.9  inches  of  runoff  from  the  8.0  square  miles  >f  drainage  area  up- 
stream from  the  site.  The  project  would  provide  /arving  degrees  of 
protection  to  about  752,100  acres  of  fertile  alluvial  valley  land  along 
the  lower  9 miles  of  Janes  Creek,  tne  lower  l6  miles  of  tne  Spring  River, 
and  to  a lesser  degree  to  the  lower  JO  miles  of  tne  Black  River.  The 
project  is  included  as  an  alt >rnative  to  be  include!  in  the  long-range 
plan  in  case  the  Soil  Conservation  Service  ups t rear  watershed  project 
is  not  constructed. 

g.  Description  of  Levee  ani  channel  imnr.jy.  e.  ■ t projects  in  the 
10-  to  15-year  plan.  The  Corps  of  Engineers  projects  ir.  th  - 1 - to 
15-year  plan  include  12  levee  projects  for  local  flood  protection  and  one 
major  outlet  for  flood  control  and  agricultural  water  management.  Tnese 
projects  would  be  in  the  Mississippi  Alluvial  Plain  along  tne  B.ack 
River  and  tributaries  downstream  from  Poplar  Bluff,  Missouri,  and  along 
the  lower  White  River  and  tributaries  downstream  from  131  fr  r. , 

Arkansas.  Nair.es  and  pertinent  ata  relating  to  these  projects  are  shown 
on  Table  2J . The  projects  are  discussed  in  the  following  part  graphs. 

(1)  Black  River-Cane-  Creek,  Butler  'c-  — ■ Kir  Tee- 

Black  River-Cane  Creek  local  protection  project  w -.id  roi  of  1-vees 

extending  along  the  black  River  from  Poplar  Bluff,  M sour  stream  tc 

a point  about  8 miles  below  the  confluence  of  Cane  Ireek , nd  Le 

and  channel  improvements  along  the  lower  13  miles  of  : ,-.e  Cr<  ek.  ire 

project  would  protect  about  75,000  acres  of  overflow  frur  -1-'  ? v:;r- 
Cane  Creek,  and  a short  portion  of  Pike  Creek  near  Poplar  Bluff.  A part 
of  the  southern  portion  of  Poplar  Bluff  wculi  be  protected  by  this 
levee.  The  levee  grade  that  protects  this  cart  of  Poplar  Bluff  vou  J 
be  based  on  Standard  Project  Flood  lesign.  The  res  ini  part  1 
levee  would  be  designed  for  protection  agsinst  a flood  with  an  average 
frequency  of  once  in  50  years.  The  plan  and  prof  for  the  pro je -t  are 
shown  on  Plate  P-7. 

( 2 ) Little  Black  River,  Butler  and  Ripley  Counties,  Missouri ; 
Clay  and  Raniolph  Counties,  Arkansas.  The  Little  Black  River  lx  ree 
would  be  about  21.1  miles  in  length,  extending  along  the  left  bank  of 
the  Little  Black  River  from  a point  near  its  confluence  with  the  Current 
River  upstream  to  about  mile  32  on  the  Little  Black  River.  The  ieves  would 
protect  about  37>500  acres  from  flooding  by  both  the  Little  Black  an! 
Current  Rivers.  The  average  height  of  the  levee  would  be  about  lJ-;‘ 
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PERTINENT  DATA 

CORPS  OF  ENGINEERS  LEVEE  AND  CHANNEL  IMPROVEMENT  PROJECTS 


Name 

Location 

Length 

of 

improve- 

Average 

height 

of 

Area 

benefited 

Stream 

Mi  le 

ment 
(Miles ) 

levee 

(Feet) 

(Acres ) 

Black  River-Cane  Creek, 

Black  River 

1^6-211 

Butler  Co.  Mo.,  and 
Clay  Co.,  Ark. 

Cane  Creek 

3-18 

62.6 

13-4 

75,000 

Little  Black  River,  Butler 
and  Ri pley  Cos . , Mo . , 
and  Clay  and  Randolph 
Cos . , Ark  . 

Little  Black 
River 

0-32 

21.4 

13-4 

37,500 

Current- Little  Black 
Rivers,  Ripley  Co.,  Mo., 
and  Clay  Co.,  Ark. 

Current  River 
Little  Black 
River 

2o-35 

1-15 

14.3 

14.6 

5,600 

Black- Current- Fourc he 
Rivers,  Randolph  Co., 
Ark. 

Current  River 
Black  River 
Fourc he  River 

0-28 

93-96 

0-6 

30.7 

12.7 

20,400 

Flat  Creek,  Lawrence 
Co . , Ark . 

Black  River 

51-66 

15-2 

12-5 

6,000 

Clover  Bend,  Lawrence, 
Jackson,  and  Independence 
Cos.,  Ark. 

Black  River 
Big  Running 
Water  Creek 

25-54 

0-l4 

33-1 

14-7 

17,000 

Black- Strawberry  Rivers, 
Lawrence  and  Independence 
Cos.,  Ark. 

Curia  Creek,  Independence 

Strawberry 

River 

Black  River 
Curia  Creek 
Ditch 

Black  River 

0-9 

33-44 

0-3 

7-33 

l4.l 

15-5 

9,000 

Co.,  Ark. 

Dota  Creek 
Curia  Creek 
Ditcn 

0-2 

0-3 

20.6 

20.3 

20,700 

Oil  Trough  to  Hurricane 
Lake,  Independence  , 
Jackson,  and  White  Cos., 
Ark. 

White  River 

199-282 

45.1 

17-4 

55,000 

Jacksonport,  Jackson  Co., 
Ark. 

White  River 
Black  River 

238-265 

0-1 

6.0 

21.9 

2,400 

Taylor  Bay  to  Augusta, 
Woodruff  Co.,  Ark. 
Little  Red-White  Rivers, 
White  and  Prairie  Cos., 

White  River 
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feet  and  would  be  designed  to  protect  agevnst  a flood  with  an  average- 
frequency  of  once  in  SO  years.  The  plan  and  profile  for  the  proje  t 
are  shown  on  Plate  P-8. 

(3)  Curron'.-Li  Stic  Black  niv  r , ~ vv-y  County,  Missouri, 

Clay  County,  Arkansas.  The  Current -Li  5 Black  River  Levee  would  : 

located  along  the  left  bank  of  the  Current  .liver  between  miles  28  and 
35  and  along  the  right  bank  of  the  lower  15  miles  of  the  Little  Black 
River.  The  levee  would  be  about  14.3  miles  in  length  and  would  pro- 
tect about  5,800  acres  of  agricultural  land  from  overflow  from  both 
the  Current  anu  Little  Black  Rivers.  The  average  height  of  the  levee 
would  be  about  14.6  feet  and  would  protect  the  area  against  a flood 
with  an  average  frequency  of  about  once  in  50  y cars,  Plate  P-9  shows 
the  plan  and  profile  -or  the  project. 

(4)  Black-Current- Four  che  R -rs , Randolph  County,  Arkansas. 
The  Black-Current-Fourche  River  Levee  would  'e  located  along  the  right 
bank  of  the  lower  28  miles  of  the  Cur re  i.'ver,  northeast  of  Pocahontas 
in  Clay  and  Randolph  Counties,  Arkansas,  and  woo!  protect  about  20,400 
acres.  The  levee  would  tie  to  high  ground  on  the  right  bank  of  the 
Current  River  about  opposite  the  mouth  of  the  Little  Black  River  and 
extend  along  the  Current  River  to  its  confluence  with  the  Black  River; 
then  follow  the  right  bank  of  the  Black  River  for  about  ! ml Les  no 

near  the  point  where  the  Four che  River  enter::  the  Black  River;  then 
follow  the  left  bank  of  the  Fourche  River  and  Lat  :ral  Ditch  No.  5 to 
high  ground  near  the  point  of  origin.  The  total  length  of  the  levee 
would  be  about  30.7  miles  and  its  average  height  would  be  about  12-7 
feet.  It  would  provide  protection  against  a -’lood  -with  an  average 
frequency  of  about  once  in  50  years.  The  plan  and  profile  for  this 
project  are  shown  on  Plate  P-10. 

(5)  Plat  Creek,  Lawrence  Cour/y,  Arkansas.  The  Flat  Creek 
Levee  would  extend  along  the  rig.it  bank  v”  the  Black  River  downstream 
from  mile  66  just  south  of  Powhatan,  Arkansas,  to  near  tl  i old  mouth 

of  Cypress  Creek  about  Black  River  mile  51,  uher.ee  west  along  the  north 
edge  of  Shirey  Bay-Rainey  Brake  Wildlife  Management  Area,  thence 
northeastward  along  the  Ozark  Escarpmc.  to  vie  into  high  ground  about 
1 mile  southwest  of  the  point  of  begin:1  ’ ng  of  the  levee.  The  part  of 
the  levee  along  the  escarpment  and  an  : • rcepting  ditch  along  its  out- 

side toe  would  divert  flows  from  Flat.  Creek,  Cow  Creek,  and  smaller 
escarpment  tributaries  into  Cypres  Crock  which  enters  the  Black  River 
downstream  from  the  project.  The  levee  would  be  about.  15.2  miles  long 
and  have  an  average  height  of  about  12. 5 oof . It  would  protect  about 
6,000  acres  of  agricultural  land  again;:  a :"1  ood  with  an  average  fre- 

quency of  about  once  in  50  years.  "he  plan  and  profile  of  the  project 
are  shown  on  Plate  P-11. 

(6)  Clover  Bend,  Jackson  and  Lawrence  Counties,  Arkansas. 

(a)  The  Clover  Bend  Levee  would:  borin  at  high  ground 
near  river  mile  54  on  the  Black  River  and  extend  downstream  along  the  lef 
bank  of  the  Black  River  to  the  mouth  of  Big  Running  Water  Pitch,  mile  25* 


It  would  then  follow  upstream  along  Big  Running  Water  CreeK  to  a point 
near  the  upstream  starting  point  for  the  levee.  The  levee  would  provide 
protection  to  about  17,000  acres  of  agricultural  land  located  between  the 
Black  River  and  Big  Running  Water  Ditch. 

(b)  Flooding  of  the  area  usually  results  from  the  Black 
River  overflow  and  backwater,  although  some  flooding  is  experienced  from 
Big  Running  Water  Creek  after  local  storms.  The  levee  grade  on  tne  Black 
River  and  upper  Big  Running  Water  Creek  would  be  based  on  a flood  with 

an  average  frequency  of  about  once  in  50  years,  but  cue  grade  on  Big 
Running  Creek  near  tne  mouth  would  be  based  on  backwater  from  tne  50-year 
flood.  The  average  weight  of  the  levep  would  be  14-7  feet.  A plan  and 
profile  for  the  levee  are  shown  on  Plate  P-12. 

(c)  The  outlets  through  tne  levee  would  be  coordinated 
with  the  plans  for  drainage  of  the  area  and  for  improvement  of  Big 
Running  Water  Creek  Channe’  now  under  way  by  the  Department  of 
Agriculture.  The  portion  of  the  levee  through  the  Shirey  Bay  Public 
Hunting  Area  would  be  cooraj-ated  with  the  Arkansas  State  Fish  & Game 
Commission,  who  have  already  made  their  desires  known  in  respect  to 
mitigation  measures.  A small  pumping  station  would  be  installed  in  the 
levee  in  this  area  that  will  permit  pumping  both  into  and  from  the  Black 
River.  The  culverts  through  the  levee  in  this  area  would  be  larger  than 
ordinary  to  facilitate  flow  both  into  and  from  the  river  as  desired  for 
wildlife  purposes. 

(7)  Black-Strawberry  Rivers,  Lawrence  and  Independence 
Counties,  Arkansas.  The  Black -Strawberry  Rivers  project  would  consist 
of  both  a levee  and  diversion  channel  for  the  Strawberry  River.  The 
levee  would  begin  at  a point  on  the  right  bank  of  the  Strawberry  River 
at  about  mile  9 and.  extend  downstream  about  1 mile,  thence  cross  the 
river  and  extend  eastward  around  the  south  boundary  of  Shirey  Bay-Rainey 
Brake  Wildlife  Management  Area  to  the  right  bank  of  the  Black  River  at 

about  mile  4k,  thence  along  the  Black  River  downstream  crossing  the  mouth 

of  the  Strawberry  River  and  extending  to  a point  opposite  about  mile  33 
near  the  mouth  of  Curia  Creek,  thence  westward  along  the  left  bank  of 

Curia  Creek  to  tie  into  the  Ozark  Escarpment.  The  Strawberry  River  diver- 

sion channel  would  begin  at  about  mile  8 on  the  river  and  extend  along 
the  north  side  of  the  levee  to  enter  the  Black  River  at  about  mile  44. 
Construction  of  the  diversion  channel  and  therefore  the  whole  project 
would  depend  upon  prior  development  of  the  Bell  Foley  Dam  and  Reservoir 
project.  The  Bell  Foley  project  and  Soil  Conservation  Service  Cooper 
Creek  Reservoir  project  would  control  about  600  square  miles  of  the  800 
square  mile  drainage  area.  This  control  would  reduce  flood  flows  in  the 
Strawberry  River  and  thus  reduce  the  size  of  the  diversion  channel  to 
within  economic  limits.  The  total  length  of  the  diversion  channel 
would  be  about  4.5  miles.  The  levee  would  be  about  14.1  miles  long  and 
have  an  average  height  of  about  15-5  feet.  The  project  would  protect 
about  9 >000  acres  of  rich  alluvial  agricultural  land  against  a flood  on 
the  Black  River  with  an  average  frequency  of  about  once  in  50  years. 
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Provisions  would  be  made  to  al ] flooding  of  the  old  Strawberry  River 
channel  to  maintain  its  fishery.  The  plan  and  pn  file  of  the  project 
are  shown  on  Plate  P-13- 
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( 8 ) Curia  Creek,  Independence  'unty,  Arkansas . 

(a)  The  Curia  Creek  Levee  would  protect  about  20,700 

acres  of  agricultural  land  along  the  Black  River  and  be  about  20.8  miles 
in  length.  It  would  begin  at  the  edge  of  the  Ozark  escarpment  opposite 
about  mile  33  on  the  Black  River  and  extend  downstream  along  the  right 
bank  of  Curia  Creek  to  about  the  mouth  of  that  stream  and  then  along  the 
right  bank  of  the  Black  River  to  the  mouth  of  Dcta  Creek.  It  would  then 
follow  the  left  bank  of  Dcta  Creek  bad  th  :arpment. 

(b)  Hit  grade  of  trie-  levee  would  be  based  on  a flood 
on  the  Black  River  with  an  average  frequency  j about  once  in  50  years. 

The  average  height  of  the  levee  is  al  at  20.3  fee'  . Plate  P-l4  shews  a 
plan  and  profile  for  the  levee. 

( y ) Jack::,  nport,  port 

Levee  project  would  protect  2,40  res  of  a,  ri  ultural  land  and  the 

village  of  Jacksonpcrt,  Ark  with  a 

floods  from  the  Black  and  White  Rivers.  Jack  l1  site 

and  is  part  f the  J ■■  tem.  C e Leve«  would  replace  an 

existing  local- interest  levee  that  is  defied  ru  a grade  and  section. 

The  levee  would  begin  at  the  Newport  Levee  vnl  - .-obstructed  by  the 
Corps  of  Engineers , and  generally  follow  th*  . '.gnment  of  the  present  levee 
along  the  left  bank  of  the  White  River  rv  Jacksonport  to  near  the  mouth 
of  the  Black  River.  It  would  then  r . Low  tae  left  bank  . f the  Black  River 
for  a short  distance  and  tie  int  . . gr  tu.  '•  about  2 miles  north  of  Jack- 
sonport. Because  the  levee  w u]  prot*  * rical  area,  the 

grade  of  the  levee  would  be  d gned  t pr  te  ti  aga  nst  the  Stand- 

ard Project  Flood.  The  present  drainage  pattern  is  expected  t be  retained 
within  the  lev* ed  area,  arid  no  change  is  expect*  i in  the  :a1  Lon  of  culverts. 
Plate  P-l6  shv-ws  the  plan  and  pm  file  f the  projec'  . 

( 10 ) Oil  Trough  to  Hurrica..  _i I.. dependence,  Jackson , 

and  White  Counties,  Arkansas . 

(a)  The  Oil  Trough  tc  urrmane  Lake  (Departee  Creek) 

Levee  would  protect  about  * : res  ..  ric  iltural  land  along  the  White 

River  between  fiver  mile  282  and  199*  ~ th  of  t ic  Lev* e would  be 

about  45  miles  and  the  average  height  w<  I u1  17*4  i set.  The  levee 

would  generally  follow  the  right  bank  of  hi  White  River  from  high  ground 
near  Oil  Trough,  Arkansas,  to  near  Hurri-  -nt  Lai"  near  the  mouth  of  the 
Little  Red  River.  This  would  be  an  open-  nd  levee  and  would  extend 
several  miles  into  the  Hurricane  Lake  Wi . life  Area  owned  by  the  Arkansas 
State  Fish  and  Game  Commission. 
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(b)  The  land  that  would  be  protected  by  the  levee  is 
flooded  by  the  White  River.  In  addition,  some  of  the  land  is  flooded  by 
Departee  Creek.  Under  present  conditions  during  large  floods,  the 

White  River  breaks  over  low  areas  near  Oil  Trough,  Arkansas,  and  continues 
overland  to  the  mouth  of  the  Litnle  Red  River.  Other  flooding  reaches 
the  area  first  by  backing  through  sloughs  before  general  overbank  flow 
commences . 

(c)  The  levee  would  provide  protection  against  a flood 
with  an  average  frequency  of  about  once  in  30  years.  Although  the 
objective  of  the  study  was  to  provide  50-year  protection,  the  costs  of 
altering  existing  improvements  outside  of  the  leveed  area  resulted  in  an 
optimum  economic  project  at  the  30-year  level.  The  plan  and  profile  for 
the  project  are  shown  on  Plate  D-15 • 

(d)  The  Soil  Conservation  Service  has  studied  this 
area  and  has  developed  an  economical  plan  for  reducing  flooding  from 
Departee  Creek  and  improving  drainage  that  is  both  compatible  and 
complementary  to  the  levee  project.  The  Soil  Conservation  Service 
plan  would  include  improvement  of  the  Departee  Creek  Channel  to  the 
point  where  it  would  cross  the  levee  alignment.  The  levee  plan  includes 
a major  outlet  structure  at  that  location  plus  an  extended  landside 
ditch  along  the  lower  portion  cf  the  levee  to  carry  Departee  Creek 

flow  to  the  White  River  backwater  area  when  the  floodgates  in  the  outlet 
would  be  closed. 

(e)  Another  feature  that  would  be  included  as  a 
mitigation  measure  at  the  request  of  the  Fish  and  Game  Commission  is  a 
structure  in  the  extended  landside  ditch  to  control  low  flows  from 
Departee  Creek  when  desired.  In  addition,  flow  from  the  White  River  could 
be  diverted  through  the  major  outlet  structure  and  down  the  extended 
landside  ditch  if  desired. 

( 11 ) Taylor  Bay  to  Augusta,  Woodruff  County,  Arkansas . 

(a)  The  Taylor  Bay  to  Augusta  Levee  would  provide 
protection  to  about  19,300  acres  of  agricultural  land  that  is  flooded 

by  the  White  River  that  is  generally  located  between  the  river  and  Taylor 
Bay.  The  levee  would  begin  at  Village  Creek,  White  River  and  Mayberry 
Districts  Levee,  that  was  constructed  by  the  Corps  of  Engineers,  and  ex- 
tend down  the  left  bank  of  the  White  River,  cross  Taylor  Bay  near  its 
mouth,  and  tie  into  high  ground  just  north  of  Augusta,  Arkansas.  A 300,000 
g.p.m.  pumping  station  would  be  included  in  this  project  at  Taylor  Bay. 

(b)  The  grade  of  this  levee  would  be  based  on  a flood 
with  an  average  frequency  of  about  once  in  30  years.  A 50-year  flood 
level  of  protection  was  desired,  but  additional  costs  for  altering 
existing  improvements  outside  the  levee  showed  the  30-year  protection 
to  be  the  most  economical.  The  plan  and  profile  for  the  project  are 
shown  on  Plate  P-17- 
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Arkansas . 


Wu'.te  and  Pra:'rie  Counties 
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(a)  The  Little  Rol -White  Riv^r  ' would  protect 

about  29,000  acres  of  agricultural  land  from  flooding  by  the  Littli  Red 
and  Wnite  Rivers  and  Raft  Creek.  The  levee  would  : gin  at  hign  ground, 
at  about  mile  15  on  the  rignt  bank  of  the  Little  Red  River  ana  follow 
the  alignment  of  the  existing  Little  Red  River  Levee  District  No.  1 
levee.  It  would  continue  past  the  end  of  the  existing  levee  to  near 
the  mouth  of  the  Little  Red  River.  From  that  point  it  would  follow 
near  the  right  bank  of  the  White  River  to  near  ith  of  Raft  Creek. 

The  levee  would  follow  along  the  left  bank  of  Raft  Creek  to  high  ground 
near  the  point  of  origin  of  the  levee. 

(b)  The  existing  levee  aaong  the  Little  Rea  River 

provides  protection  against  high  velocity  vei bank  f 1 .a*  cuts 
across  the  area  from  the  Little  Red  River  t<  t e White  River.  However, 
backwater  from  the  White  River  ind  flows  ■/  :.n.  te  ouch 

of  the  area. 


(c)  The  grade  of  the  new  levee  vcuta  provide  protection 
against  a flood  with  an  average  freq  lency  e in  • years. 

This  level  oi  protect  n ref  ilted  greatest  excess  benefits  because 

a higher  level  of  prot*  it  . n w old  -•  j lire  a large  increase  in  costs 
for  modifying  exist  it  le  th  protected  area.  Outlets 

through  tlie  levee  will  be  )on.  inav  w ..  • -ie  Drainage  required  for 
drainage  of  the  protected  art  a.  -•  plan  and  profile 

for  the  project. 

(13)  Bayou  Per  A - - . r.  ! ■ _t'-  Ctnnr  ies,  Arkansas. 

The  Bayou  Des  Arc  Pro.'  vou  .:-ee 

upstream  watershed  proje  :ts.  The  out 

these  three  water.  ..  • funct  ey  w uld  be  designed. 

The  project  would  consii  enlargi  Lignnw  Des  Arc 

for  about  13  miles  betweei  r roved 

discharge  a once -in- 2 -year  flood  vith<  1 

the  White  River.  The  Lmpro  ed  chann 

appreciably  because  of  frequent  overflow,  bu 

capacity  to  drain  the  upstream  watershed 

by  the  increased  benefits  that  wou 

P-19  shows  the  location  and  plan  for  r . , 

h.  Description  of  '.  •■■■  ■ t in  t :r.g- 

range  plan. 

(l)  Fayetteville  l ee,  •'■.  Arkansas . 

(a)  The  city  of  Fayettevill*  , Xrka  . lut 

1*50  acres  of  land  at  and  adjacent  t tn<  ity  :.rpor‘  of  which  about 
200  acres  are  subject  to  per'oi'  f rp ng.  ■ 'y  off i ials  have 


indicated  tuat  the  present  airport  may  be  abandoned  ii  tne  future  arid 
a new  airport  built  nortriwest  of  the  city.  If  tnis  is  done  tne  city 
is  planning  to  develop  the  present  airport  area  ani  possibly  some  adja- 
cent lands  into  an  ind  .trial  complex. 

(b)  Should  this  change  take  place  flood  protection 
would  be  a necessity.  The  Soil  Conservation  Service  has  planned  an 
upstream  watershed  project  for  protection  of  agricultural  lands  whicn 
would  provide  some  protection  to  the  area.  To  provide  adequate  protec- 
tion a leve  :■  ranging  from  5 to  6 feet  in  height  and  possibly  2 to  3 miles 
in  length  would  be  required  in  addition  to  the  watershed  project. 

(2)  Flat  Creex,  Cassville,  Missouri.  Tne  town  of  Cassville, 
Missouri,  is  subject  to  overflow  from  Flat  Creek  and  several  small  tribu- 
tary streams  within  the  town.  Preliminary  studies  indicate  that  flood 
control  improvements  needed  include  about  1.5  miles  of  channel  work  along 
the  main  channel  of  Flat  Creek,  some  channel  work  on  tributary'  streams, 
and  alteration  of  a State  highway  bridge,  a street  bridge,  and  several 
culverts.  The  best  plan  for  protection  of  the  town  would  be  a combina- 
tion of  these  channel  works  and  upstream  reservoirs.  The  Soil  Conserva- 
tion Service  studied  a system  of  floodwater  retarding  structures  that 
would  be  located  upstream  from  the  town,  but  due  to  lack  of  control  of 

an  adequate  portion  of  the  drainage  area,  it  was  concluded  that  the 
channel  work  in  Cassville  would  still  be  required.  Because  of  the 
required  alterations  necessary  on  the  highway  and  street  bridge,  the 
non-Federal  share  of  costs  would  oe  high.  The  Town  Council  of  Cassville 
has  given  no  indication  that  the  town  can  meet  the  necessary  local 
requirements . 

(3)  Big  Bottom,  Independence  County,  Arkansas ■ The  Big 
Bottom  project  would  consist  of  a levee  along  tne  right  bank  of  tne  lower 
5 miles  of  Dote  Creek,  the  right  bank  of  the  Black  River  from  the  mouth  of 
Dota  Creek  to  its  confluence  cf  the  Black  River  with  the  White  River  at 
mile  266  and  along  the  left  bank  of  the  White  River  to  a point  opposite 
mile  285.  The  project  would  provide  protection  to  about  18,000  acres  of 
rich  alluvial  land  against  flooding  from  Dota  Creek  and  the  Black  and 
White  Rivers.  The  plan  considered  would  provide  for  the  construction  of 
about  22.2  miles  of  new  levee  with  an  average  height  of  8.5  feet. 

(4)  Clinton,  Van  Buren  County.  Arkansas.  A portion  of  the 
town  of  Clinton,  Arkansas,  is  subject  to  overflow  from  the  Archey  Fork 
of  tne  Little  Red  River.  The  plan  : insidered  for  protection  of  the 
town  would  provide  for  construction  of  a right  bank  levee  about  1 mile 
in  length.  About  4 drainage  structures  would  be  required  in  addition  to 
some  minor  relocations. 

( 5 ) Clarendon  to  Laconia  Circle,  Monroe  and  Phillips  Counties , 
Arkansas . This  project  was  authorized  by  the  Flood  Control  Act  of  1936. 
This  authorization  provides  for  the  construction  of  a levee  about  48.5 
miles  long  that  would  run  south  from  Clarendon  toward  Laconia  Circle. 
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The  levee  would  protect  approx  tiu-.te  y : ,')  acre.  01  he  adjacent 

flood  plain  against  overflov  from  ,<v-  Vr.Ite  diver  r.  al;. - ter  arid  the 
Mississippi  River  backwater.  Tee  need  ft  r tr.is  pr.  • below  r.ig  Creek 
has  been  reduced  by  construct  ion  of  tn»-  ivhite  .-r  Reservoirs,  the 
Wh Lte  River  Bac  vee,  irk  tion,  an  1 mt- 

offs  on  the  Mississippi  River. 

23.  OUTDOOR  RECREATION  AND  FICH  AN.)  WTL  'LIFE 

a.  Objective . The  White  River  Basin  pro : • ies  outstanding 

opportunities  for  outdoor  recreation  and  snort  l '.suing  and  hunting.  The 
need  for  such  opportunities  is  rapidly  growing  t . r_ug.:  lut  the  Nation  as 
a result  of  the  expanding  population,  increases  :r.  in  xie,  and  the 
changes  in  the  natural  environment.  Many  of  the  streams  and  related 
lands  of  the  basin  are  almost  na+ orally  unique.  toe  of  the  objectives 
in  planning  was  to  preserve  and  enhance  as  inch  o ' tn<  e resources  as 
possible  within  the  fraroewcrx  of  c -erail  pn  lent  v jpment  of  t.ne 
water  and  related  land  resources  cf  the  basin.  Examples  of  very 
important  recreation  and  fish  and  wildlife  r-  : . irces  are  the  clear 
free-flowing  streams  and  areas  of  outstanding  . L beauty  in  the 

Ozarks  Plateaus,  and  the  bottom-land  hardwood  forests  in  t.ne  Coastal 
Plain  port  Lon  of  the  basin.  •dirt her,  t!  ltd  tioi  and  fish 

and  wildlife  potential  cf  otner  developments  that  would,  be  primarily  for 
other  purposes  was  recognized  and  given  full  cons i ie rat  ion . T.ne  overall 
goal  was  to  develop  a diversified  outdoo.  recreation  an  i fish  and  wildlife 
plan  by  taking  advantage  of  the  potentials  of  ether  proposals  and  pre- 
serving, protecting,  and  enhancing  the  outsi  nui.ng  natural  water  and 
related  land  resources  of  the  t tin.  In  doing  this  the  demand  upon  the 
resources  for  other  purposes  war  recognize!  and  it  was  attempted  to 
maintain  harmony  between  all  purposes  ar.i  :velop  the  resources  in  a 
manner  that  wouli  be  of  greatest  tenef  * to  t-  ? people  of  the  basin,  the 
recreation  demand  area,  ana  the  V .t ' an.  r ; . ’.  development  o^  all  the 
potential  outdoor  recreation  ar.i  f i r.n  ar.  1 wi  iliil  resources  cf  the 
basin  cannot  meet  the  ever-increasing  lemai  1 for  such  resources.  There- 
fore, in  a true  sense,  there  are  no  a' ter  at  vr  s lutions  witiiin  the 
basin  for  meeting  the  outdoor  recreation  and  fish  and  wildlife  needs. 

b . 11-  tc  15 -Year  plan  of  development . 

(1)  National  Scenic  Rivers  . In  add  ‘.tion  to  the  existing 
and  proposed  national  scenic  rivers  administered  by  the  Nat ional  Park 
Service,  :he  plan  includes  20  miles  of  the  Cur'-ent  River  from  the  down- 
stream limit  of  the  Ozark  National  Scenic  Riverwa.v^  to  tine  southern 
boundary  of  the  M-irk  Twain  National  Forest.  This  would  provide  almost 
complete  preservation  of  tne  Current  River  in  Mssouri.  Adjacent  lands 
would  be  acquired  in  fee  or  by  scenic  easements  in  order  to  preserve 
and  develop  the  natuural  environment  for  scenic  values,  float  fishing, 
hunting,  and  otlier  types  of  outdoor  recreation  use. 

(2)  Stream  preservation.  The  unique  value  of  clear  free- 
flowing  Ozark -type  streams  is  recognized.  Preservation  of  segments  of 
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9 such  streams  in  Missouri  and  10  in  Arkansas  is  included  in  the  plan. 
Preservation  would  be  accomplished  by  acquisition  of  minimum  acreage  of 
adjacent  lands  in  fee  or  by  scenic  easements.  Fee  acquisition  wouli  be 
primarily  at  access  points.  Certain  segments  of  the  streams  would  be 
developed  for  intensive  use  while  others  would  be  left  alone  to  exemplify 
a primitive  environment.  The  streams  shown  in  Table  28  would  serve  both 
recreation  and  fish  and  wildlife  purposes. 

TABLE  28 

STREAM  PRESERVATION 


Federal,  in  National  Forests 


Missouri : 


North  Fork 

30 

4,800 

4 

Beaver  Creek 

37 

4 

Little  North  Fork  River 

20 

3,200 

3 

Roaring  River 

5 

8oo 

1 

Stats 

James  River 

26 

4,420 

5 

Upper  Black  River 

34 

5,400 

4 

Bryant  Creek 

36 

5,800 

4 

Bull  C^eek 

10 

1,600 

2 

Swan  Creek 

13 

2,100 

2 

rkansas : 

Kings  River 

4o 

6,400 

5 

War  Eagle  Creek 

30 

4,800 

3 

Spring  River 

25 

4,000 

3 

Bear  Creek 

20 

3,200 

2 

Archey  Fork  of  Little  Red  River 

32 

5,120 

4 

Middle  Fork  of  Little  Red  River 

40 

6,400 

5 

North  Sylamore  Creek 

l4 

2,240 

2 

Big  Creek  above  Bell  Foley  Reservoir 

16 

2,880 

2 

Richland  Creek 

24 

3,840 

3 

Salado  Creek 

26 

4, 160 

3 

( 3 ) Large  i mpoun  lmt  : t r 

(a)  The  5 main  stem  and  major  tributary  multiple- 
purpose  reservoirs  and  the  Quarry  regulation  project  in  the  plan  would 
provide  facilities  for  both  outdoor  recreation  and  fish  and  wildlife 
purposes.  A surface  area  of  3 !>9'-  acres  would  be  provided  by  the 
conservation  pools  when  they  are  full.  These  reservoirs  would  enhance 
the  distribution  of  warm-water  fishery  and  trout  habitat  in  the  basin. 
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Outlet  structures  at  Wolf  bayou , County  line,  . ill  Horse,  and  bell 
Foley  voul  l be  designed  to  ruler:  e • :ie  warmest  water  in  tne  reservoirs 
to  complement  the  warn. -water  fishery  downstream.  The  outlet  structures 
at  Myatt  Creex  and  Quarry  would  u.  i«-:  : gn»-  i to  r. -least-  tne  colder  water 
to  sustain  an  i possibly  enhance  .-mi  t-.-.ter  : ting  downstream  trout 

habitat.  Development  of  ■ re.' re  at  i on  a-  and  access  areas,  comprising 
about  12,000  acres,  would  provide  c nt  ileratle  ir.  Teases  in  outdoor 
recreational  an  i fish  and  wildlife  ;>pr.  rtcr.  .tie  ■.  dome  of  these  areas 
are  downstream  from  tne  lams • 


(l)  All  of  tne  main  stem  and  major  tributary  projects 
except  the  Ouarry  proje  t are;  for  multi  pie -purpon.  development  ani  are 
described  more  fully  in  paragrapn  22e  Ti  •-  «'.f.rr  y .--.it-:  is  iocateu  at 
mile  o4.3  on  the  Little  Re!  River  in  Cleburne  County,  Arkansas,  anout 
4 miles  east  of  Heber  Springs  ani  about  io  miles  downstream  from  the 
existing  Greers  Ferry  Dan  ani  Reservoir  project.  The  structure  would 
consist  of  a 300-foot  uncontroll-  -i  concrete  spillway  section  about  oO 
feet  in  height  above  the  streambed,  nrth  embankment  ections  on  each 
side  of  the  spillway,  and  2 gate!  conduits  to  maintain  iovnstreair.  flow 
at  all  times.  The  principal  project  purposes  would  te  to  rer-'-gulate 
tne  flows  from  the  hydroelectric  power  generation  at  the  existing 
Greers  Ferry  project  to  enhance  tne  .own  or- am  trout  fishery  and  other 
recreational  activities  downstream  from.  Gr  err  Ferry.  The  project  would 
extend  the  present  trout  fisher;,  about  bj  miles  farther  downstream  to 
tne  vicinity  of  Searcy,  Arkansas,  foe  project  v aid  also  create  a cold- 
water  fishery  reservoir  with  an  average  pooi  area  of  about  1.0  acres. 
The  reservoir  would  ..avc  ot.ner  i n;  .'  ; r - ifc.c . 

( 4 ) Small  iir.poun  i-er.tr  . 

(a)  The  Soil  Conservation  3erv.ee  multi pie -purpose 

impoundments  included  in  the  plan  wou  . provide  - .col  acres  of  water 
surface  for  recreation  ani  fish  am  vie  '.life  coos.  Of  this  total 
15,287  acres  would  be  the  sediment  pool!  , 9^6  acres  would  be  the  munici- 
pal and  industrial  water  supply  ' is,  -V.  acres  would  be  the  water 
quality  control  poc  vs , 631*  t:cr«-  • w 1 ; ••  the  rr  b -'  ion  pools , and  the 
acres  in  the  various  pools  spe  if  cally  for  ■ wild- 

life would  be  2,829  and  64c,  respectively.  Ir.  addition,  there  would  be 
other  Soil  Conservation  Serv:ce  singl  -purpose  impoundments  that  would 
provide  92  a :re  : wi  t r - irfi  :r  ■ lses.  Of  this  total 

880  acres  would  be  in  Watershed  Numbers  22,  33,  36,  •*  { , }8,  ;'7,  and  "7 
specifically  for  recreation,  and  4 a res  would  :e  a municipal  ani 
industrial  water  sunuly  pool  in  Watershed  bur . er  >.  If  full  utilization 
of  these  small  impoundments  is  ach  5 s and  public  use 

facilities  must  be  developed. 

(b)  The  States  of  Arkansas  and  Missouri  propose  9 lakes 
in  the  plan.  These  would  have  a combined  surface  area  of  about  3 , 300 
acres  and  would  be  used  primarily  for  fishing. 
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(5)  Stream  aco-ss.  More  ti.an  100  stream  access  sites  are 
proposed  for  the  streams  included  in  the  1 i-  to  15-year  plan  for 
national  scenic  rivers,  stream  preservatl  n,  and  nui.ier  ms  other  streams. 
Some  sites  would  be  developed  for  intensive  use  while  others  would 
provide  for  only  limited  use  in  order  to  preserve  natural  environmental 
conditions.  Tne  access  sites  were  pr«  i ! :ated  on  trie  basis  tnat  there 
should  be  at  least  one  site  for  eacn  1 to  15  miles  of  stream. 

(6)  land  acquisition. 

(a)  The  Id-  to  15-year  plan  includes  a proposal  to 
increase  land  holdings  in  the  Mark  Twain,  Clark,  and  Ozark-St.  Francis 
National  Forests.  Primarily,  this  wouli  involve  consolidation  of 
holdings  within  proclamation  boun.iari*  - an!  acquisition  of  marginal 
lands  along  selected  streams,  scenic  environmental  areas,  and  areas  to 
provide  for  public  use.  There  are  seven  areas  of  special  scenic, 
geological,  and  botanical  interest  include!  in  the  acquisition  plan. 

They  are  Blanchard  Springs  Caverns,  Piney  Creek  Scenic  Area,  Peckout  Hol- 
low Outdoor  Lab,  Glades  Scenic  Area,  Panther  Springs  Geologic  Area, 

Tupelo  Gum  Pond  Botanical  Area,  and  the  Irish  Wilderness.  The  loca- 
tion of  these  special  areas  is  shown  on  Figure  5,  Appendix  J.  Tne 
area  to  be  acquired  included  in  the  plan  is  about  300,000  acres  in 
Missouri,  and  73 >000  acres  in  Arkansas.  Principal  developments  would 
be  swimming,  camping,  picnic  facilities,  and  aiding  trails. 

(d)  Tne  plan  includes  the  acquisition  of  k,000  acres 
adjacent  to  the  White  River  National  Wildlife  Refuge  by  tne  Federal 
Government,  to  be  used  chiefly  for  providing  winter  feeding  habitat 
for  Canada  geese. 

(c)  The  Arkansas  Game  and  Fish  Commission  has  included 
in  the  plan  the  acquisition  of  2d, 000  acres  of  bottom-land  hardwood 
areas  in  the  lower  reaches  of  the  White  River  Basin  by  the  State.  These 
areas  are  needed  to  reserve  some  of  the  highly  productive  wildlife  habitat 
being  rapidly  lost  to  farm  production. 

(7)  Other  recreation  an!  fi.-h  and  wildlife  features.  Other 
outdoor  recreation  and  fish  and  wildlife  features  included  in  t'ne  plan 
are  as  follows: 

(a)  The  expansion  of  the  Montauk  State  Fish  Hatchery 

in  Missouri  to  increase  production  from  Ob,  O ) to  150,000  pounds  of  trout 
per  year . 

(b)  Private  water  development  projects  including  5,d00 
and  1,300  acres  of  farm  ponds  in  Arkansas  and  Missouri,  respectively; 

1,380  acres  of  municipal  and  industrial  water  supply  lakes;  fee-fishing 
lakes;  and  access  and  other  commercial  facilities. 

(c)  A national  recreation  area  for  the  Beaver,  Table 
Rock,  Bull  Shoals,  and  Norfork  reservoir  complex. 


These  reservoirs  and  associated  areas  attract  r.illions  of  visitors  from 
throughout  the  Nation  annually.  The  natural  beauty  of  the  area  together 
with  such  a large  amount  of  water  for  recreational  area  use  and  its 
national  popularity  make  it  ideal  for  a national  recreational  area.  Tnis 
feature  of  the  plan  should  be  given  further  consideration  by  a separate 
study. 

(d)  Eight  scenic  drives  tnat  would  be  in  the  national 
forests,  except  Arkansas  State  Highway  '(  south  from  Harrison,  Arkansas , 
to  the  basin  boundary.  These  would  make  same  of  the  0:ost  outstanding 
scenic  values  of  tne  basin  accessible  to  the  puclic. 

(e)  Three  hiking  and  saddle  trails  in  the  Mark  Twain 

National  Forest. 

(f)  Ozark  Scenic  Railway  from  the  southern  basin 
boundary  near  Cabot,  Arkansas,  to  Newport,  thence  generally  along  tfi 
White  River  to  Branson,  Missouri,  and  thence  northward  to  Springfield, 
Missouri.  This  existing  railroad  would,  by  provision  of  scheduled 
passenger  trains  especially  during  the  summer  months,  offer  a means 

by  which  people  who,  for  various  reasons,  prefer  this  mode  of  trans; 
tion,  could  visit  and  enjoy  the  picturesque  beauty  of  the  basin. 

(g)  Tourist  information  centers . Then  are  manj  vari  1 

recreational  opportunities  available,  and  the  public  should  : ini 

of  them. 

(n)  Preservation  of  significant  and  important  areas  : 
archaeological,  historical,  and  natural  science  value. 

(3)  M ■ t : gs4' : on  measures.  Although  tne  Whit  Ri\  asii 
presently  abounds  in  natural  resources,  high  quality  hunting  areas  are 
becoming  increasingly  scarce.  The  following  measurer  and  programs  wou.  . 
be  included  in  the  plan  to  compensate  for  losses  in  fish  and  wildlife 
habitat  if  it  is  determined  tnat  they  are  justified. 

(a)  Tailwater  access  facilities  at  the  County  Line, 

Myatt  Creek,  Wild  Horse,  Wolf  Bayou,  and  Beil  Foley  Dam  and  Reservoir 
projects . 

(b)  Project  lands  not  needed  entirely  for  primary  pro,  - 
ect  purposes  should  be  made  available  to  the  . tate  game  and  fish  agen  -ier 
for  wildlife  management  and  public  hunting  use. 

(c)  Improvements  on  these  lands  would  include  fencing, 
land  clearing  for  food  plots,  development,  of  food  plots,  and  all-weather 
access  roads . 

(d)  Approximately  1,000  additional  acres  at  the  County 
Line  Reservoir  site  would  be  licensed  to  the  Missouri  Conservation 
Commission  to  manage  for  wildlife  production  and  public  hunting. 
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(e)  In  connection  with  tne  Clover  Bend  Levee  project 
a water-control  structure  and  pump  at  the  mouth  of  Shirey  Bay  and  a 
drainage  pipe  through  the  levee  at  the  outlet  of  Brushy  Creek  into  the 
Black  River. 

(f)  In  connection  with  the  Oil  Trough  to  Hurricane  Lake 
Levee  projects,  there  would  be  3 water-control  structures  at  the  mouth 
of  Deportee  Creek,  the  mouth  of  Glaise  Creek,  and  in  the  Glaise  Creek 
drainage  ditch. 


(g)  Development  of  the  large  bendway  of  Bayou  Des  Arc 
from  about  mile  6 to  mile  13.5,  including  water-control  structures. 

(n)  Public  access  to  the  sump  lakes,  bendway  cutoffs, 
and  marginal  lands  along  the  major  stream  reaches  in  connection  with 
the  levee  projects.  Selection  of  specific  access  sites  would  be  deter- 
mined during  the  detailed  design  stage  of  planning  through  cooperative 
arrangements  with  tne  local  levee  districts. 

(i)  Encouragement  of  private  landowners  to  preserve 
select  tracts  of  valuable  bottom-land  hardwood  habitat  for  wildlife 
management,  and  to  provide  hunting  opportunities  to  compensate  for  vile- 
life  losses  incurred  as  a result  of  the  drainage  and  floodwater  retarding 
projects . 

c.  Long-range  plan,  of  uevelonment . 

(1)  Long-range  planning  for  outdoor  recreation  for  fish  and 
wildlife  is  envisioned  ns  a continuing  process,  consisting  of  new 
project  proposals  and  the  pursuance  of  going  programs  as  tne  need  ar ' sec 
and  funds  become  available. 

(2)  Ten  Corns  of  Engineers  main  stem  and  major  tributary 
reservoirs  included  in  the  plan  would  provide  an  approximate  surface  area 
of  30,000  acres  for  outdoor  recreation  and  fish  and  wildlife  purposes. 
Some  of  these  are  alternatives  to  other  type  projects  included  in  the 
10-  to  15-year  plan  an  i would  be  further  considered  only  in  the  event 
that  tne  10-  to  15-year  projects  are  not  developed. 

(3)  Upstream  reservoirs  included  in  the  plan,  include  280 
single -purpose  floodwater  retardation  structures,  6 mult i pie -purpose 
floodwater  retardation  and  recreation  structures,  3 multiple -purpose 
municipal  and  industrial  water  supply  impoundments,  and  5 si ngle -purpose 
recreation  .lakes  on  National  Forest  lands.  These  projects  would  provide 
a surface  area  of  about  5,000  acres  for  outdoor  recreation  and  fish  and 
wildlife  purposes. 


(4)  Elements  of  the  long-range  plan  needed  to  protect 
enhance  outdoor  recreation  and  fish  and  wildlife  resources  in  the 
tant  future  will  consist  of  measures  to  preserve  additional  Ozark 
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dir- 


streams,  provi iing  additional  strew;  access  facilitie  in  the  bas in , 
preservation  of  high  quality  wildlife  hat  itat,  ana  construction  of 
additional  impoundment  fishing  waters,  dmall-..ize  in.poun  iments , properly 
constructed,  operated,  and  manage  1 to  pr  vide  max  mu:  fishing  bene- 

fits, woui  i be  preferred  over  impoundment!  primarily  It  . igneu  for  other 
purposes.  Publi  ■ fishing  lakes,  managed  t.y  ‘.tie  .itate  game  and  fisn 
agencies  an  i distributed  at  strategic  locations  ir.  t.v  basin  to  serve 
local  fishing  needs,  should  be  an  ii  the  long-range 

program.  Additional  scenic  irives,  hiking  tra  , I al  ac  ess  inti 
will  be  needed  to  me*. t future  demt-nos . 

(5)  Established  water  quality  standards  suitaLle  to  sustain 
fish  and  wildlife  shouli  be  implemented  and  maintained.  Tne  need  for 
low-flow  augmentation  to  increase  minimum  natural  flows  for  certain 
Ozark  streams  during  drought  periods  should  be  considered  in  tne  future 
development  program  to  enhance  float  fishing  and  other  recreational 
uses.  A detailed  study  to  determine  low-flow  requirements  for  tne 
upper  part  of  the  Buffalo  National  Scenic  Hiver  is  proposed  for  long- 
range  consideration.  The  stury  sr.ould  include  a detern.inat  ion  of  tne 
feasibility  of  providing  storage  for  this  purpose  in  a series  of  small 
impoundments  located  on  upper  tr  i ■ itarv  •'■■■urs  . 

(6)  Flood  control  develops  nts  and  ira inage  measures  included 
in  the  long-range  plan  would  result  in  further  reductions  In  high  quality 
bottom-land  hardwoods  and  wi  tland  wi]  1]  if<  a!  ital  . Mitigation  measures 
would  be  required  to  compenr IS  r tne  .-.•••  i ■ a . 1 help  maintain  a 
quality  hunting  an  i fishing  environment. 

24.  HYDROELECTRIC  POWER 

a.  Introduction. 

(l)  The  Federal  Power  Sc-;..:  : or.!  i ration  Study  Area  K 

which  includes  Power  Supply  Areas  25,  > . and  35  was  ietermined 

to  be  a logical  market  area  for  electric  • uorgy  prociu  ’el  ir  the  White 
River  Basin.  There  are  some  30  electric  utilities  serving  the  market 
area  with  power.  It  is  the  responsibility  of  these  utilities  to  meet 
the  power  needs  of  the  area.  However,  ir.  order  to  maximize  the  use  of 
the  water  resources  of  the  basin,  consideration  w -s  giver,  to  the 
development  of  the  hydroelectric  power  potential  as  a project  purpose 
where  applicable.  The  power  requirement:  and  related  factors  of  the 

market  area  were  analyzed  to  determine  . • need  for  hydroelectric  power, 
its  compatibility  with  other  types  of  electric  power,  and  with  tne 
overall  water  and  related  land  roc  c*.u'cc  r,  pi  : >f  development  for  the  basin. 

The  analysis  involved  an  inventory  of  past  ani  present  power  production, 
distribution,  ani  sale’s;  scheduled  changes  in  existing  facilities, 
scheduled  additional  facilities,  an!  the  estimated  future  electric  power 
requirements  of  the  study  area.  A general  iir.  cushion  of  the  needs  for 
power  was  presented  in  paragraph  14,  an!  ietails  of  tne  whole  power 
study  are  presented  in  Appendix  L,  Hydroelectric  Power. 


(2)  In  studies  made  by  the  Federal  Power  Commission  for  the 
comprehensive  study  investigation,  it  was  determined  tnat  all  of  the 
conventional  hydroelectric  power  that  could  be  economically  ieveloped  in 
the  basin  could  be  effectively  utilized  in  Power  Supply  Area  K for  peak- 
ing power  purposes.  It  was  also  determined  that  within  certain  capacity 
and  time  limitations  the  pumped -storage  capacity  that  could  be  economic- 
ally developed  could  also  be  utilized  in  the  system. 

b . Procedures . 

(1)  It  was  determined  early  in  the  study  that  all  potential 
power  projects  should  be  given  a preliminary  evaluation,  referred 

to  herein  as  screening  study,  to  determine  their  economic  justification 
for  possible  inclusion  in  the  plan  of  development.  In  the  case  of 
multiple -purpose  projects,  the  power  features  would  need  to  be  integrated 
with  other  purposes,  but  the  screening  studies  would  only  reflect  tne 
justification  of  the  power  increment.  As  one  of  the  initial  steps  a 
list  of  potential  power  projects  was  assembled  to  which  additional  proj- 
ects were  added  as  studies  progressed.  Before  the  actual  screening  was 
completed  a number  of  the  projects  were  eliminated  for  various  reasons 
which  will  oe  explained  later  in  discussions  of  the  specific  projects. 

(2)  Basic  study  assumptions  and  criteria  were  established 
for  the  power  studies  for  both  the  screening  and  the  more  detailed 
studies  that  followed.  These  assumptions  and  criteria  are  given  in 
Appendix  L. 

c.  Planning  considerations.  New  power  facilities  to  be  developed 
in  the  White  River  Basin  were  integrated  hydraulically  with  the  existing 
White  River  hydroelectric  system  consisting  of  the  Beaver,  Table  Rock, 
Bull  Shoals,  Norfork,  and  Greers  Ferry  projects.  Consequently,  the 
formulation  of  all  plans  was  associated  with  the  hydrologic  features  of 
the  existing  system.  This  was  the  system  upon  which  power  studies  were 
based. 

(1)  The  studies  for  the  addition  of  conventional  hydroelec- 
tric power  to  the  existing  White  River  system  were  confined  to  the  poss- 
ible inclusion  of  power  as  a project  purpose  in  multiple -purpose  reser- 
voir development . The  inclusion  of  power  in  this  type  project  requires 
that  the  power  feature,  in  addition  to  being  economically  justified, 
financially  feasible,  and  usable  on  the  area  power  load,  must  be  compati- 
ble with  the  requirements  of  all  water  uses. 

(2)  Three  types  of  power  projects  were  considered.  They 
were  as  follows: 

(a)  Conventional  high-head  projects  on  which  the 
power  operation  was  based  on  a considerable  amount  of  power  storage; 

(b)  Run-of -the -river  plants  on  which  the  power  operation 
was  based  on  a relatively  small  storage  pool;  and 
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(c)  Puinped-storage  projects  which  were  of  two 
different  types.  One  type  was  the  reversible  or  pumped-back  unit  in 
connection  with  the  conventional  high-head  projects,  and  the  other 
type  required  construction  of  a forebay  reservoir  adjacent  to  a stream 
or  reservoir  which  can  be  used  as  an  afterbay  to  supply  water  wnich  can 
be  pumped  back  into  the  forebay  reservoir. 

d.  Economic  considerations. 

(1)  It  was  generally  agreed  that  only  those  screened  proj- 
ects with  a benefit-to-cost  ratio  of  0.80  or  better  (based  on  a 100- 
year  amortization  period)  would  be  given  consideration  for  further 
study.  The  power  revenues  would  be  furnished  by  the  marketing  agency 
(Southwest  Power  Administration)  for  only  those  projects  which  survive 
the  screening  process.  For  screening  studies  the  separable  cost  of 
power  was  compared  with  the  benefits  to  determine  the  bene fit -to -cost 
ratio  for  adding  the  power  increment.  Investment  costs  were  amortized 
over  a 100-year  period  at  3-l/8  percent  interest  rate  to  obtain  the 
average  annual  equivalent.  In  more  detailed  formulation  studies  this 
comparison  was  made  and,  in  addition,  the  separable  cost  was  compared  to 
the  cost  of  a federally  financed  large  highly  efficient  steam-electric 
plant  to  assure  that  there  was  no  cheaper  way  of  producing  an  equivalent 
amount  of  power.  Also,  the  total  cost  allocated  to  power  was  compared 
with  revenues  to  assure  repayment  within  a 50-year  period.  An  amortiza- 
tion period  of  100  years  and  an  interest  rate  of  3-lA  percent  was  used 
in  the  more  detailed  economic  studies. 

(2)  For  screening  purposes,  at -market  values  of  $15-50  per 
kilowatt  and  2.2  mills  per  kilowatt-hour  were  used  for  capacity  and 
energy,  respectively.  These  at-market  alternative  steam-electric  capacity 
and  energy  costs  are  composite  figures  and  represent  an  average  of  alter- 
native at-market  costs  in  Power  Supply  Areas  25,  29,  33>  3^>  and  35 
(Kansas,  Oklahoma,  southern  Missouri,  Arkansas,  Louisiana,  western 
Mississippi,  and  eastern  Texas).  Power  benefits  were  determined  by  apply- 
ing these  values  to  at -site  capacity  and  energy. 

e . Conventional  nigh-head  and  run -of -the -river  projects. 

(l)  Projects  considered. 

(a)  The  project  sites  considered  for  conventional  and 
run-of -the -river  hydroelectric  developments  are  listed  in  Table  29  below 
according  to  type . 
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TABLE  29 


CONVENTIONAL  AND  RUN-OF-THE-RIVER  PROJECTS 
CONSIDERED  FOR  POWER  DEVELOPMENT 


Project  name 

Stream 

River 

mile 

High-head  conventional: 
Grandview 

Kings  River 

34.6 

Galena 

James  River 

50.2 

Norfork 

North  Fork  River 

4.8 

Gilbert 

Buffalo  River 

59-5 

Lone  Rock 

Buffalo  River 

3-6 

Blair  Creek 

Current  River 

191-3 

Doniphan 

Current  River 

53-7 

Water  Valley 

Eleven  Point  River 

12.6 

Myatt  Creek 

Myatt  Creek 

2.2 

Wild  Horse 

South  Fork  Spring  River 

14.9 

Bell  Foley 

Strawberry  River 

26.8 

Judsonia 

Little  Red  River 

40.3 

Run-of -the-river: 

Ozark  Beach 

White  River 

506.1 

Cotter 

White  River 

401.1 

Buffalo  City 

White  River 

388.1 

Wolf  Bayou 

White  River 

311-4 

(b)  Preliminary  investigations,  consisting  principally 
of  a review  of  available  information  and  inventory  of  development 
possibilities,  were  made  on  the  Gilbert,  Lone  Rock,  Blair  Creek, 

Doniphan,  Water  Valley,  and  Judsonia  high-head  conventional  projects 
and  the  Cotter  and  Buffalo  City  run-of -the -river  projects.  The  Cotter 
and  Buffalo  City  projects  were  eliminated  from  further  consideration 
because  they  would  interfere  with  the  most  popular  and  extensive  trout- 
fishing  habitat  in  Arkansas,  the  White  River  below  Bull  Shoals  and 
Norfork  Reservoirs.  The  Gilbert  and  Lone  Rock  projects  were  eliminated 
from  further  consideration  because  tneir  development  would  interfere 
with  tne  development  of  the  Buffalo  River  as  a National.  River,  as  desired 
by  the  Governor  of  Arkansas.  The  Blair  Creek  and  Doniphan  projects 
were  eliminated  from  further  consideration  because  they  would  interfere 
with  the  existing  Ozark  National  Scenic  Riverways.  The  Water  Valley 
project  was  eliminated  from  further  consideration  because  of  economic 
factors  and  because  such  development  would  interfere  with  the  use  of 
part  of  the  Eleven  Point  River  as  a National  Scenic  River,  which  is 
desired  by  many  interests  and  which  is  included  in  pending  Federal  legis- 
lation. The  Judsonia  project  was  eliminated  from  further  consideration 
because  it  would  interfere  with  the  trout  fishery  on  the  Little  Red  River 
downstream  from  the  existing  Greers  Ferry  Dam  and  the  further  development 
of  the  river  for  the  same  purpose. 
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(c)  All  of  tr.ese  sites  discussed  above  have  been 
studied  in  detail  in  previous  investigations  which  were  made  under 
various  economic  conditions.  In  these  previous  investigations  several 
of  the  projects  showed  economic  justification  but  were  never  recommended 
for  construction  because  of  conflicting  alternatives. 

(2)  Projects  screened. 

(a)  General ■ The  remaining  iiigh-head  conventional, 
run-of-the-river , and  reversible  unit  projects  that  were  not  eliminated 
were  screened  to  see  if  tney  merited  detailed  study.  The  major  con- 
trolling factors  were  that  a project  must  oe  able  to  support  at  least 
5,000  kilowatts  of  installed  capacity  at  a minimum  annual  plant  factor  of 
5 percent  and  that  the  power  feature  show  at  least  an  0.8  benefit-to-cost 
ratio.  A discussion  of  the  screening  studies  for  each  project  is  pre- 
sented in  the  following  paragraphs  and  the  economic  analysi*  developed 
during  the  screening  studies  for  ail  projects  except  the  privately  owned 
Ozark  Beach  project  is  presented  in  Table  30  following  the  discussion. 

(b)  Grandview  Reservoir.  The  plan  considered  at  the 
Grandview  site  includes  flood  control,  hydroelectric  power,  and 
recreational  ournoses.  Although  tne  plan  considered  would  provide  a 
substantial  power-head,  the  critical  hydro-period  inflows  to  the  project 
are  very  low.  The  power  storage  yields  p8  percent  of  the  critical 
period  gross  regulated  flow,  and  the  5 percent  plant-factor  criteria 
allows  for  an  installation  of  only  18,000  kilowatts.  Although  the  hydro- 
electric power  benefit-to-cost  ratio  of  1.2b  indicates  that  the  power 
feature  appears  to  be  economically  justified  on  an  incremental  basis, 
the  flood  control  feature  of  the  project  was  not  justified  economically. 
The  area  controlled  by  tne  flood  control  storage  is  already  controlled  by 
the  Table  Rock  and  Bull  Shoals  projects.  Because  of  this,  the  power 
feature  of  the  project  was  not  considered  for  further  study. 

(c)  Galena  Reservoir.  Two  plans  for  development  of  the 

site  were  screened,  namely:  a multiple -purpose  plan  with  flood  control, 

recreation,  and  hydroelectric  power  using  conventional  Francis  turbines, 
and  a multiple -purpose  plan  with  recreation  and  hydroelectric  power  using 
reversible  Francis  turbines.  These  two  plans  are  described  below. 

1.  Plan  with  conventional  hydroelectric  power.  In 
the  plan  considered  for  flood  control,  nydroelectric  power,  and  recrea- 
tion, the  hydroelectric  power  benefit-to-cost  ratio  in  screening  was  found 
to  be  1.75.  However,  the  flood-control  feature  of  the  project  is  not 
economically  justified.  Construction  of  the  project  would  preclude  use 
of  the  lower  James  River  as  a float  stream  and  recreational  area,  con- 
struction of  some  watershed  protection  programs  of  the  Soil  Conservation 
Service,  and  construction  of  the  upper  James  River  projects  by  preempting 
certain  benefits.  Furthermore,  there  is  known  opposition  to  the  project 
in  many  areas.  For  these  many  reasons,  the  plan  was  not  studied  beyond 
screening. 
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2.  Plan  with  reversible  turbine- . the  ratio  of 

average  annual  inflow  to  the  critical  hydro-peri o 3 inflow  if  .7  to 
1.0,  a plan  with  reversible  turbines  which  would  utilize  the  average 
annual  inflow  in  the  production  of  firm  energy  was  screen'  i.  ".'.is  was 
a multiple -purpose  plan,  having  recreation  as  its  other  purpose.  Although 
screening  of  this  plan  indicated  a Hydroelectric  power  benefit -to-cost 
ratio  of  1-91»  it  met  with  the  same  objections  as  did  the  plan  for  flood 
control,  recreation,  and  hydroelectric  power  with  conventional  units. 
Furthermore , comments  of  the  power  marketing  agency  were  unfavorade  to 
the  plan,  recommending  that  it  not  be  included  in  the  10-  to  19 -year 
plan  anc  questioning  whether  it  should  be  retained  in  the  long-range 
plan.  Consequently,  this  plan  was  not  considered  for  further  study,  but 
was  retained  in  the  long-range  plan. 

( d)  Norfork  Units  3 and  4. 

1.  The  existing  Norfork  Dam  is  located  on  the  North 
Fork  River  at  river  mile  4.8,  about  4 miles  northeast  of  Norfork,  Baxter 
County,  Arkansas.  Generating  Unit  No-  2 of  this  existing  project  began 
commercial  generation  in  June  1944.  Unit  No-  1 was  placed  in  service 
in  February  1950.  The  project  was  designed  initially  to  include  a total 
of  four  generating  ’units.  However,  the  actual  construction  of  the  proj- 
ect included  the  installation  of  only  two  generating  units,  the  power- 
house shell  for  two  unit  cays  and  one  service  bay,  and  penstock  openings 
in  the  dam  with  bulkheads  in  the  openings  for  Units  3 and  4.  As  comple- 
tion of  the  Norfork  projects  with  Units  3 and  4 would  be  added  capacity 
in  the  White  River  Hydroelectric  System,  this  addition  has  been  screened 
along  with  the  power  features  of  other  potential  projects. 

2.  The  screening  of  the  Units  3 ar.d  4-  addition  shows 
that  the  benefit-to-cost  ratio  of  these  power  facilities  is  2.2.  The 
high  benefit-to-cost  ratio  indicates  that  the  addition  snould  be  con- 
sidered for  further  study  and  inclusion  in  the  10-  to  15-year  plan,  pro- 
vided the  power  can  be  marketed.  Actually,  the  significant  gain  in  power 
by  this  addition  is  the  gain  in  capacity.  There  is  a small  gain  in  aver- 
age annual  potential  energy  from  Units  3 and  4,  resulting  from  energy 
generation  during  periods  of  high  inflow.  However,  there  is  an  actual 
small  loss  in  annual  firm  energy  because  of  the  higher  average  tailwater 
associated  with  a larger  power  discharge  from  tne  four-unit  operation. 

(e)  Wolf  Bayou  Reservoir. 

1.  Sizing  of  the  power  facilities  at  VToif 
Bayou  recognizes  the  desire  expressed  by  those  involved  in  power 
marketing  for  the  energy  equivalent  of  approximately  1,220  hours  per 
year  generation  at  rate!  capacity.  This  energy-capacity  relationship 
indicates  a critical -year  plant  factor  of  13-7  percent  as  compared  to 
the  5-percent  plant  factor  used  at  other  newly  screened  projects.  The 
higher  plant  factor  for  Wolf  Bayou  is  justified  on  the  basis  that  it 
will  reduce  the  power  discharges  and  the  regulation  problems  in  the 
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downstream  channel.  Even  with  the  Higher  plant  factor,  a reregulation 
structure  is  required  to  keep  the  stage  fluctuations  in  the  White  River 
within  tolerable  limits . 

2.  Screening  studies  indicate  that  the  assumed 
plant  factor  of  13-7  percent  allows  for  an  installed  capacity  of  180,000 
kilowatts.  The  Hydroelectric  Power  Screening  shows  a hydroelectric 
power  benefit -to-cost  ratio  of  1.84.  As  the  overall  project  appeared 
to  be  justified,  the  Wolf  Bayou  development  for  flood  control,  hydro- 
electric power,  and  recreation  was  considered  for  the  10-  to  15-year 
plan  and  further  study. 

(f)  Wild  Horse  Reservoir.  The  plan  considered  at  the 
Wild  Horse  site  included  the  multi pie -purposes  of  flood  control,  hydro- 
electric power,  and  recreation.  Although  the  plan  considered  resulted 
in  an  average  net  head  slightly  above  100  feet,  the  critical  nydro 
period  inflows  to  the  project  are  less  than  100  c.f.s.  Consequently, 
an  installed  capacity  of  only  13,000  kilowatts  could  be  supported  oy 
the  inflow  on  the  5-percent  critical-year  plant  factor  criteria.  As 
the  hydroelectric  power  benefit-to-cost  ratio  was  only  0.71,  hydro- 
electric power  was  dropped  from  the  project. 

(g)  Myatt  Creek  Reservoir.  Hydroelectric  cower  was 
considered  at  this  site  in  a multiple -purpose  project  with  flood  control 
and  recreation.  Screening  studies  indicate  that  with  the  5-percent 
critical -year  plant  factor  criteria  only  3>003  kilowatts  of  installed 
capacity  could  be  supported.  Consequently,  the  power  features  were 

not  considered  for  economic  analysis. 

(h)  Bell  Foley  Reservoir.  A multiple -purpose  project, 
including  flood  control,  hydroelectric  power,  and  recreation  was  con- 
sidered at  this  site.  Although  the  incremental  Hydroelectric  power 
benefit-to-cost  ratio  of  0.94  met  the  screening  criteria  of  0.80,  power 
is  not  incrementally  justified.  The  critical  hydro  period  flows  would 
support  an  installed  capacity  of  24,000  kilowatts  at  a critical -year 
plant  factor  of  5 percent.  However,  studies  indicated  that  only 
129,700  acre-feet  of  flood  control  storage  (8  inches)  could  be  supplied 
in  the  plan  with  power,  even  with  the  plan  developed  to  the  maximum 
physical  limitations  of  the  site.  As  8 inches  of  flood  control  storage 
is  less  than  the  desired  amount  and  the  storage  at  the  site  is  more 
valuable  for  flood  control  than  for  power,  the  hydroelectric  feature 
was  dropped  from  further  consideration. 

(i)  Ozark  Beach.  The  existing  Ozark  Beach  Dam  is 
located  on  the  White  River  at  mile  506.1,  about  3 miles  northwest  of 
Forsyth,  Missouri.  The  project  is  a run-of-the-river  private  power  develop- 
ment owned  by  the  Empire  District  Electric  Company.  The  present  power 
installation  is  four  4,000-kilowatt  units,  or  16,000  kilowatts.  The 
project  has  been  in  operation  since  1913-  However,  the  present  equipment 
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was  installed  in  193° • The  Company  has  considered  enlarging  tne  plant 
to  increase  its  generating  capacity  by  an  additional  24,000  kilowatts. 
Their  general  conclusions  are  that  this  would  be  engineeringly  feasible 
but  more  information  is  needed  to  determine  economic  feasibility.  There- 
fore, the  site  is  included  in  the  long-range  plan  for  possible  develop- 
ment to  meet  future  power  demands. 

f.  Summary  of  screening  study  results.  A summary  of  the  results 
of  the  screening  studies  for  the  conventional  plants  and  reversible 
unit  plants  is  shown  on  Table  30-  At  Grandview,  Galena,  Norfork  Units  3 
and  4,  and  Wolf  Bayou  the  power  features  are  economically  justified. 
However,  as  discussed  in  the  paragraphs  above  relating  to  Grandview  and 
Galena,  these  projects  were  eliminated  from  furtner  consideration  for 
the  10-  to  15-year  plan.  They  were  placed  in  the  long-range  plan  along 
with  the  addition  of  24,000  kilowatts  at  Ozark  Beach  for  possible  develop- 
ment to  meet  future  demands.  Further  detailed  studies  were  conducted  on 
Norfork  Units  3 and  4 and  Wolf  Bayou.  Tne  results  of  these  studies  will 
be  further  discussed  following  the  presentation  on  adjacent  pumped -storage 
power  investigations. 

g.  Pumped-storage  projects. 

(1)  The  investigations  relating  to  the  sites  of  the  pumpe j - 
storage  projects  consisted  primarily  of  inspecting  topographic  maps  ar.: 
making  field  reconnaissance  of  several  of  the  more  promising  sites.  From 
the  map  study  and  otner  sources  some  40  possible  sites  were  located. 
Through  further  office  studies  more  than  30  of  these  were  eliminated  be- 
cause of  insufficient  forebay  area,  excessive  long  penstocks,  and  poor 
afterbay  conditions.  The  six  sites  listed  in  Table  31  below  were  selec- 
ted for  field  reconnaissance. 


TABLE  31 

FUMPE  D - STORAGE  SITE.C:  INVESTIGATED 
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(2)  Following  the  field  reconnaissance  investigation  it 
was  determined  that  development  of  both  the  Compton  and  Point  Peter 
sites  would  be  in  conflict  with  development  of  the  Buffalo  River  as 
a National  River  and  they  were  dropped  from  further  consideration. 

Of  the  remaining  four  sites,  Optimus  and  Millers  Point  appeared  to  be 
the  more  promising  on  the  basis  of  physical  characteristics.  These 
two  sites  are  described  below.  Descriptions  of  the  other  four  sites 
are  presented  in  Appendix  L. 

(a)  Optimus  site.  This  site  is  located  on  the  Bee 
Hollow  tributary  of  East  Livingston  Creek,  less  than  a mile  from  the 
Wolf  Bayou  Reservoir  site.  It  is  a small  cove  with  an  outlet  that  is 
constricted  to  about  50  feet  wide  at  the  streambed  with  relatively 
steep  abutments  (30  degrees)  on  each  side.  This  makes  it  particularly 
suitable  for  an  embankment  or  concrete  dam  development.  A dam  350  feet 
high  and  approximately  2,000  feet  long  at  the  top  would  provide  a fore- 
bay with  a maximum  reservoir  surface  elevation  of  9^0  feet  m.s.l.  The 
forebay  would  contain  about  19,000  acre-feet  of  storage  capacity  with 
6,900  acre-feet  of  the  storage  in  the  top  50  feet.  This  drawdown  storage 
and  the  600  feet  of  average  turbine  head  would  support  an  installation 
of  500,000  kilowatts  on  a daily  cycle  of  7 hours  of  generation.  Con- 
struction would  require  the  very  minimum  of  social  readjustment  because 
the  site  is  located  within  the  boundaries  of  the  Ozark  National  Forest. 
This  site  is  considered  worthy  of  inclusion  in  the  10-  to  15-year  plan. 
However,  further  study  is  necessary  to  bring  the  design  of  the  project 
up  to  survey  scope  and  establish  its  economic  feasibility. 

(b)  Millers  Point  site.  This  site  is  located  on  a 
plateau  whose  surface  is  broken  intermittently  with  gradually  sloping 
ravines.  Overburden,  consisting  of  silty  sand  to  sandy  clay  and  con- 
taining broken  residual  sandstone  fragments,  varies  in  thickness  from 
4 to  7 feet.  A ring  dike  would  form  a forebay  reservoir  with  9>000 
acre-feet  of  storage  and  200  surface  acres.  This  facility  and  an 
average  head  of  600  feet  would  support  an  installation  of  600,000  kilo- 
watts on  a daily  cycle  of  J hours  of  generation.  Principal  favorable 
factors  relating  to  this  project  would  be  the  reasonably  good  potential 
turbine  head,  relatively  short  penstocks  (2,400  feet),  the  use  of  the 
existing  Greers  Ferry  Reservoir  as  an  afterbay,  and  the  proximity  of 
the  site  to  existing  transmission  lines.  Any  future  lakeside  develop- 
ment for  residential  purposes  would  present  social  adjustment  difficul- 
ties. This  project  is  included  in  the  long-range  plan  for  possible 
development  to  meet  future  demands . 

h.  Selected  plan  for  power. 

(l)  General.  The  10-  to  15-year  plan  for  hydroelectric 
power  development  includes  the  addition  of  units  3 and  4 to  the  conven- 
tional high-head  hydroelectric  power  plant  at  the  existing  Norfork  proj- 
ect, the  run-of -the -river  hydroelectric  power  plant  at  the  Wolf  Bayou 
site,  and  a pumped- storage  hydroelectric  power  development  at  the  Optimus 
site.  The  long-range  plan  includes  conventional  high-head  hydroelectric 
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power  installations  at  the  Grandview  and  Galena  sites,  a run-of-the- 
river  hydroelectric  power  installation  at  the  existing  privately  owned 
Ozark  Beach  project,  and  a pumpel-storage  nydroeiectric  development  at 
the  Millers  point  site.  Pertinent  engineering  features  of  these  pro- 
jects are  shown  in  Table  32.  Information  on  the  projects  and  economic 
justification  of  the  power  increment  of  10-  to  15-year  projects  are 
presented  below. 

(2)  Norfork  Units  3 <fe  4.  At  the  existing  Norfork  multiple  - 
purpose  project  two  42,500-kilowatt  hydroelectric  power  generating 
units  would  be  added  to  the  existing  plant  whicn  contains  two  35,000- 
kilowatt  units.  The  proposed  units  were  sized  on  the  basis  of  the  largest 
physical -si zed  turbine  whicn  could  be  installed  in  tne  existing  unit 
space.  The  estimated  investment  cost  of  Units  3 and  4 is  .$13,500,000. 

The  annual  cost  of  the  units  is  $570,920,  the  annual  power  benefits  are 
$1,4-11,000,  and  the  benefit-to-cost  ratio  is  2.4-7.  The  alternative 

cost  of  power  is  $731,000  whicn  results  in  a comparability  ratio  of 
1.28.  The  marketing  agency  estimates  tnat  mower  revenues  that  will 
result  from  addition  of  these  two  units  will  be  adequate  to  pay  the 
annual  operation  and  maintenance  costs,  the  marketing  expenses,  and  the 
investment  cost  allocated  to  power.  The  annual  amount  required  to  re- 
tire the  investment  cost  was  estimated  on  the  basis  of  a 50-year  period 
and  a 3-1/4  percent  interest  rate.  In  view  of  the  aoove  findings  this 
power  installation  is  both  economically  and  financially  sound. 

(3)  Wolf  Bayou.  The  hydroelectric  facilities  in  the  Wolf 
Bayou  multiple-purpose  project  would  be  a run-of-the-river  installation 
consisting  of  four  45,000-kilowatt  units  or  a total  installation  of 
180,000  kilowatts.  The  -units  were  sized  on  the  basis  of  providing 
about  1,200  hours  of  generation  per  year  which  is  generally  desired  by 
marketing  interests.  In  addition,  the  installation  is  about  as  large 
as  can  be  utilized  at  the  site  and  maintain  fluctuations  below  the  dam 
within  reasonable  limits,  even  with  a downstream  reregulation  structure. 
The  annual  separable  cost  for  power  is  $1,959,001,  the  total  annual  amount 
allocated  to  power  is  $2,193,000,  and  the  average  annual  benefits  are 
$3,852,000  which  shows  that  the  power  installation  is  economically 
feasible.  The  estimated  alternative  annual  cost  for  a federally 
financed  thermal -electric  plant  is  $2,322,000  which  gives  a comparabil- 
ity ratio  of  1.19-  The  marketing  agency  estimates  tnat  the  power  reve- 
nues would  be  adequate  to  meet  operation  and  maintenance  costs,  market- 
ing expenses,  and  repay  the  investment  cost  of  $57,526,000  allocated  to 
power  within  50  years  based  on  a 3-1/4  percent  interest  rate.  In  view 

of  the  above  findings  this  power  installation  is  economically  and  finan- 
cially sound. 

(4)  Qptimus . The  proposed  plan  provides  for  a pumped -storage 
installation  of  500,000  kilowatts.  However,  as  stated  previously,  only 
preliminary  reconnaissance  and  office  studies  were  made  for  this  plan,  and 
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TABU  32 


TINKERING  FEATURES  OF  HYIROELECTRIC  PROJECTS 
SEU5CTED  FOR  THE  10-  TO  15- YEAR  AND  LONG-RANG.-:  PUNS(l) 


10-  to  15- Year 

Plan 



Feature 

Norfork 

(Unit. 

Optlmus 

lifts 

Wolf  Bayou 

Grandview 

Galena  (with  re- 
versible unit) 

Ozark  Beach 
(Additional  Units) 

Millers  fblnt 

Location  of  Jan.  site: 
Stream 

North  Fork 

'White  River 

Kings  River 

James  River 

White  River 

Little  Red 

Ml  lea  from  mouth 

River 

4.8 

_ 

311.4 

34.6 

50.2 

506.  i 

River 

Afterbay  for  punped 
storage 

- 

Wolf  Bayou 

- 

- 

- 

Greers  Ferry 

Drainage  area,  §4.  miles 

1,806 

- 

10,796 

532 

959 

4,36? 

- 

Purpose 

FC,  P 

P-S-P 

FC,P,R 

FC,P,R 

P,R 

P 

P-S-P 

Dam: 

TVpe 

Concrete 

Earthf ill 

Concrete  gravity 

Concrete  gravity 

Concrete  gravity 

Concrete  buttress 

Ring  dike, 

Height,  feet 

gravity 

21b 

325 

& earthflll 

137 

ft  earthflll 
159 

ft  earthflll 
164.0 

ft  earthflll 

75 

earthf  i : 

60 

Length,  feet 

2,624 

2,010 

3,764 

2,000 

3,000 

1,270 

12,500 

Elevations,  feet,  m.s.l.: 
Tbp  of  dam 

590 

945 

375 

1,118.0 

1,115.0 

7 22 

1,080 

Top  of  flood  control 
pool 

580 

_ 

340 

1,105.0 

Tbp  of  power  pool 

552 

940 

3P0 

1,090.0 

1,105.0 

(5)701 

1,075 

Rated  pool 

530.2 

- 

- 

1,066.0 

1,089.5 

Minimus  pool  (2) 

526.3 

890 

310 

1,062.0 

1,089.5 

694 

1,030 

Tbllwater  aaauned  for 
power  studies 

379.1 

340-314 

Variable 

965-9 

964.2 

653 

435-487 

Streambed 

374 

620 

238 

959-0 

951-0 

647 

Areas,  acres: 

Top  of  flood  control 
pool 

30,700 

17,300 

6,685 

Tbp  of  power  pool 

21,990 

156 

11,760 

5,140 

18,900 

(5)2,200 

200 

Rated  pool 

16,495 

- 

- 

- 

- 

_ 

Minimum  pool  (2) 

16,070 

119 

9,470 

2,955 

14,500 

1,400 

Undetermined 

Storage  capacity,  ac.-ft: 
Tbtal 

1,963,000 

19,000 

616,700 

301,100 

846,040 

(5)26,000 

Undetermined 

Flood  control 

731,000 

- 

268,700 

66,500 

- 

- 

_ 

Power 

440,300 

6,900 

10b, 300 

m,9cc 

256,390 

13,500 

5,000 

Inactive  and  dead 

802,900 

12,100 

223,700 

102,600 

587.650 

14,500 

Undetermined 

Net  head,  feet: 

Maxima  (3) 

176 

(6)626 

(7)60 

121.6 

144.3 

(6)48 

(6)640 

Average,  critical 
hydro  period 

162 

600 

60 

111.1 

132.6 

. 

(6)605 

Design 

160 

600 

60 

105-0 

133.0 

46 

- 

Rated 

- 

- 

46 

- 

. 

. 

_ 

Minimun  (4) 

2 « 144 

(6)550 

46 

93-0 

119.4 

. 

Generating  equipment: 
Nunber  ft  type  of 
generating  units 

2 0 143 

2- Franc  is 

Undetermined 

4- Kaplan 

1- Franc 1 8 

3- Franc  is 

Reversible 

Capacity  of  each  gener- 
ating unit,  kw 

42,500 

Undetermined 

45,000 

16,000 

(2- reversible) 
48,000 

_ 

Francis 

Undetermined 

fbver  available: 
Capacity,  kw 
Installed 

85,000 

500,000 

180,000 

18,000 

144,000 

24,000 

600,000 

Dependable 
(30  Sep  peek) 

85,000 

500,000 

180,000 

18,000 

144,000 

(5) 

600,000 

Minim tmi  peaking 

82,400 

Undetermined 

180,000 

- 

- 

0 

- 

Energy,  million  kwh: 
Annual  firm 

-7 

Undetermined 

225 

7.9 

63.I 

(9) 

Average  annual 

22 

Undetermined 

420 

33-5 

83.1 

Undetermined 

- 

Plant  factor,  percent: 
Firm  energy 

6.0 

_ 

14.3 

5.0 

5.0 

(9) 

Average  annual 

16.1 

" 

26.6 

* 

“ 

" 

(A)  Critical  hydro  period  from  4 June  1953  to  30  September  1954  based  on  operation  of  existing  Federally  owned  White  River 


Basin  projects  as  a hydraulically  integrated  system. 

(2)  Minimun  pools  established  by  routing  through  the  period  of  maxi mum  drawdown  fro®  4 June  1953  to  23  December  1954  while 
maintaining  rated  capa  lty  through  30  September  and  generating  firm  energy  each  month. 

(3)  Maximus  net  head  computed  assunlng  pool  at  top  of  power  pool  and  one  unit  (smaller)  operating  at  rated  capacity. 

(4)  Minimus  net  head  computed  assunlng  minimun  pool  elevation  aril  all  units  operating  at  full  gate. 

(5)  ?ool  at  top  of  4- foot  flashboards. 

(6)  Gross  head  while  generating. 

(7)  Maximun  net  head  at  Wolf  Bayou  determined  from  proposed  operating  criteria  for  flood  control. 

(6)  tauciaum  gross  static  head. 

(9)  Dependable  capacity  and  firm  energy  are  limited  by  high  tallwater  during,  and  following,  flood  periods. 

Legend:  FC  - Flood  control 

P - Conventional  power 

R - Recreation 

P-8-P  - Pumped- storage  power 
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forebay  area  which  might  be  of  national  significance  for  recreation 
and  difficult  to  seal  for  storage.  This  could  preclude  development  of 
the  site  for  power  and  points  out  the  necessity  for  further  studies, 
not  only  on  this  site  but  on  all  pumped- storage  sites  investigated. 


(5)  Long - range  projects.  Projects  included  in  the  long- 
range  plan  for  possible  development  to  meet  future  needs  are  as 
follows : 


(a)  Grandview  multiple -purpose  flood  control,  power, 
recreation,  and  fish  and  wildlife  project  with  a conventional  power 
installation  of  one  18,000-kilowatt  unit  at  a minimum  annual  plant 
factor  of  5 percent. 


(b)  Galena  multiple -purpose  power,  recreation,  and 
fish  and  wildlife  project  with  a power  installation  of  one  48,000- 
kilowatt  conventional  unit  and  two  48,000-kilowatt  reversible  units  at 
a minimum  annual  plant  factor  of  5 percent.  The  total  capacity  of  the 
plant  is  144,000  kilowatts. 


(c)  Privately  owned  Ozark  Beach  project  with  an  addi- 
tional run -of -the -river  power  installation  of  24,000  kilowatts. 


(d)  Millers  Point  pumped-storage  project  with  an 
installation  of  600,000  kilowatts. 


25.  NAVIGATION 


a.  General. 


(l)  The  White  River  is  about  720  miles  in  length,  of  which 
the  lower  half  is  considered  as  physically  practical  for  future  naviga- 
tion development.  The  slope  of  the  river  varies  from  about  1.7  feet 
per  mile  in  its  middle  reaches  at  mile  360  near  Calico  Rock,  Arkansas, 
to  about  0.4  foot  per  mile  in  the  lower  reaches  near  its  mouth.  The  major 
change  in  slope  is  near  Batesville,  river  mile  300.2,  where  the  river 
enters  the  Coastal  Plain.  The  White  River  is  very  crooked  throughout 
its  entire  length.  In  the  Coastal  Plain  portion  where  the  river  meanders 
considerably  there  are  many  bends  with  a radius  of  less  than  1,000  feet. 
These  bends  coupled  with  the  existing  project  channel  dimensions  are 
definite  restrictions  to  the  size  and  the  length  of  the  tows  which 
may  be  expected  to  successfully  navigate  the  stream. 


(2)  There  are  four  existing  navigation  projects  within  the 
basin  including  improvements  to  parts  of  the  White,  Black,  and  Current 
Rivers.  Because  of  lack  of  traffic,  all  of  the  projects  were  declared 
inactive  many  years  ago.  However,  traffic  on  the  White  River  began  to 
increase  about  1959,  and  in  1961  snagging  and  dredging  operations  were 
resumed  below  Augusta,  river  mile  201,  on  the  White  River.  In  this 
reach  of  the  river  the  authorizing  act  did  not  specify  channel  depth  and 


width  for  navigation,  but  a depth  of  4-1/2  feet  and  a width  of  100 
feet  have  been  accepted  as  satisfying  its  requirements. 

(3)  The  annual  movement  of  commerce  on  the  lower  White 
River  during  the  six-year  period  196O-I965  averaged  498,659  tons. 

The  most  significant  factor  during  this  period  was  the  increase  from 
315,172  tons  shipped  in  i960  to  879,251  tons  in  1965-  It  is  also 
significant  to  point  out  that  there  were  increases  each  year  except 
for  1963  when  shipments  declined.  This  decline  was  undoubtedly  due 

to  the  low  flows  experienced  in  the  White  River  during  the  fall  months 
of  1963.  During  the  extreme  low  flow  period  of  September  and  October 
of  that  year,  the  controlling  depth  in  the  channel  was  reduced  to  only 
3 feet  at  times.  This  depth  eliminates  almost  entirely  any  interchange 
with  the  Mississippi  River  traffic  and  imposed  rigid  limitations  on  the 
type  of  barges  and  towing  vessels  which  could  move  on  the  White  River. 

(4)  At  the  public  hearings  held  in  April  1965  local 
interests  presented  statements  in  favor  of  improving  the  White  River  for 
navigation.  They  requested  the  establishment  of  a permanent  9-foot 
channel  from  the  mouth  to  Newport,  Arkansas,  and  requested  that  naviga- 
tion studies  consider  possible  improvements  to,  or  above,  Batesville. 

Also,  at  a meeting  held  at  Searcy,  Arkansas,  on  28  December  1967,  local 
interests  requested  that  navigation  be  considered  on  the  Little  Red 
River  which  enters  the  White  River  at  river  mile  182. 6. 

(5)  In  connection  with  this  comprehensive  study,  a limited 
waterway  traffic  survey  was  made  by  mail  and  by  personal  interviews 
with  potential  shippers  and  receivers  for  purposes  of  estimating  future 
shipment  on  the  river.  Although  the  survey  was  rather  limited  there  were 
indications  of  considerable  interest  in  an  improved  waterway  on  the 
lower  White  River. 

b.  Plans  considered. 

(l)  During  preliminary  studies  consideration  was  given  to 
providing  a reliable  navigation  channel  that  would  have  a 9-foot  depth 
and  150-foot  bottom  width  to  Batesville.  Plans  considered  included 
both  locks  and  dams  ano.  open-river  navigation.  For  the  following 
reasons  open-river  navigation  was  eliminated  at  this  time  in  favor  of 
the  lock  and  dam  plan. 

(a)  The  lack  of  available  storage  for  augmentation 

of  low  flows . 

(b)  It  was  estimated  that  developing  additional  storage 
coupled  with  higher  construction  and  maintenance  dredging  costs  would  be 
more  expensive  and  less  reliable  than  the  lock  and  dam  plan. 

(c)  Demands  on  low  flows  of  the  White  River  are  projected 
to  increase  for  irrigation  and  water  supply  withdrawals . 
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(d)  Cutoffs  could  not  be  constructed  due  to  the 
lowering  effect  the  steeper  stream  gradient  would  have  on  low-flow 
water  levels,  thus  leaving  the  numerous  sharp  bends. 

(e)  The  lock  and  dam  plan  would  decrease  the  total 
length  of  the  waterway  by  about  50  miles. 

c.  Disposition  of  the  navigation  project.  Because  of  limited 
funds  the  navigation  studies  were  curtailed  as  soon  as  the  results  of 
the  preliminary  studies  indicated  that  future  possibilities  were 
favorable  for  a navigation  project  on  the  lower  White  River  upstream 
to  Newport,  Arkansas.  The  studies  further  indicated  that  the  naviga- 
tion project  should  provide  a channel  with  a minimum  depth  and  bottom 
width  of  9 feet  and  lpO  feet,  respectively,  to  Newport,  Arkansas,  and 
that  this  project  should  be  initiated  within  the  next  10  to  15  years. 

In  view  of  this  finding,  the  White  River  Basin  Coordinating  Committee 
decided  that  any  comprehensive  plan  for  the  basin  should  recognize  the 
potential  for  future  navigation  on  the  lower  White  River,  probably  by 
locks  and  dams,  and  that  all  planning  for  the  basin  should  be  compatible 
with  such  a project.  Since  the  Committee  made  tnis  decision  the  Public 
Works  Committee  of  the  United  States  Senate  has  approved  a resolution 
authorizing  a navigation  study  on  the  White  River  upstream  to  Batesville, 
Arkansas.  It  was  determined  that  this  authority  would  also  allow  for 
study  of  navigation  on  the  Little  Red  River.  The  estimated  cost  of  the 
study  is  $250,000. 

26.  MUNICIPAL  AND  INDUSTRIAL  WATER  SUPPLY 

a.  General. 

(1)  Water  supply  requirements  for  the  basin  are  presented 
in  Section  III  of  this  Appendix  and  Appendix  N.  These  requirements 
were  developed  and  projected  on  the  basis  of  nopulation  ar.l  indus- 
trial growth  and,  in  the  case  of  municipal  water  supply,  the  estimated 
increases  in  per  capita  usage  of  water.  An  inventory  of  existing  sup- 
plies was  made  and  deducted  from  the  requirements  to  obtain  net  needs. 

From  an  overall  basinwide  viewpoint,  existing  sunplies  are  far  in  excess 
of  those  needed  to  meet  requirements  for  some  time  in  the  future. 

However,  there  are  areas  which  have  insufficient  water  supplies  to  meet 
their  present  or  projected  future  needs.  These  areas  are  mostly  located 
in  the  upstream  reaches  of  Ozark  Plateaus  streams  where  flows  are  not 
adequate,  especially  during  dry  periods,  to  meet  the  needs.  Ground  water 
of  sufficient  quality  or  quantity  is  eitner  not  available  or  is  difficult 
and  expensive  to  develop. 

(2)  Several  cities  or  towns  are  located  in  headwater  areas  or 
even  on  drainage  divides  where  they  must  depend  on  ground  water  or  stor- 
age to  meet  demands.  Springfield,  Missouri,  and  Fayetteville,  Springdale, 
Bentonville,  Rogers,  Jonesboro,  and  Stuttgart,  Arkansas,  are  some  of  the 
larger  cities  in  or  immediately  adjacent  to  the  basin  which  are  located 
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on  drainage  divides  and  would  experience  water  shortages  in  the  future 
without  proper  planning.  The  Fayetteville,  Springdale,  Bentonville, 
and  Rogers  complex  has  already  made  provisions  for  future  water  supply 
from  the  existing  Reaver  Reservoir.  The  Beaver  Water  District  which 
represents  the  above  cities  nas  contracted  for  storage  to  supply  3b. 0 
m.g.d.  from  the  Beaver  Reservoir  for  municipal  and  industrial  water 
supply  for  these  cities  and  smaller  surrounding  communities,  and  the 
Water  District  has  furnished  assurance  that  within  25  years  from  the 
date  that  the  project  is  first  placed  in  operation  they  will  contract 
for  additional  storage  to  supply  85-0  m.g.d. 

(3)  In  the  two-county  area  of  Greene  and  Christian  Counties, 
Missouri,  water  supply  projects  indicate  a net  municipal  and  industrial 
water  supply  requirement  of  2b.  ~[  m.g.d.  by  1980,  38-3  m.g.d.  by  2000,  and 
55-5  m.g.d.  by  2020.  Nearly  all  of  this  requirement  will  be  needed  in 
the  Springfield  area.  During  the  initial  hearings  held  in  April  1965  and 
by  correspondence  representatives  of  the  Springfield  City  Utilities 
requested  the  Corps  of  Engineers  to  consider  water  supply  for  the  city 

by  reservoir  storage . 

(4)  During  the  course  of  the  study  several  smaller  towns 
and  communities  requested  the  Soil  Conservation  Service  to  consider 
water  supply  storage  in  their  upstream  watershed  projects  to  meet 
immediate  and  future  needs.  These  towns  and  communities  include  St. 

Paul,  Winslow,  West  Fork,  Huntsville,  Berryville,  Green  Forest,  Alpena, 
Yellville,  Western  Grove,  Marshall,  Floral,  Pleasant  Plains,  Leslie, 
and  Pangburn,  all  in  Arkansas. 

b.  Selected  10-  to  15 -year  plan. 

(1)  Harrison,  Arkansas.  A plan  which  includes  a reservoir 
on  the  East  Fork  of  Crooked  Creek  to  furnish  a dependable  municipal  and' 
industrial  water  supply  of  3*5  m.g.d.  for  Harrison,  Arkansas,  was  recom- 
mended for  construction  in  a prior  report.  This  report  was  discussed 

in  paragraph  7a  of  this  Appendix.  This  comprehensive  report  recog- 
nizes this  project  as  a -unit  of  the  comnrehensive  plan  to  meet  the  basin 
needs . 

(2)  Springfield,  Missouri,  area. 

(a)  Several  alternative  plans  were  considered  for  • 
meeting  the  municipal  and  industrial  water  supply  needs  of  the  city  of 
Springfield,  Missouri,  and  the  surrounding  area.  These  include  separate 
studies  by  a private  engineering  firm  who  considered  combinations  of 
storage  and  ground  water,  and  each  separately.  This  firm  concluded  that, 
because  the  sustained  yield  of  the  water-bearing  formation  has  not  been 
determined,  ground  water  should  be  presently  considered  as  a source  on 
an  interim  basis  only.  The  firm  also  concluded  that  the  most  attractive 
plan  for  water  supply  would  be  a reservoir  at  the  Webster-C-reene  County 
Line  referred  to  as  the  County  Line  site.  This  information  is  included 
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in  a report  prepared  by  Burns  and  McDonnell  Engineering  Company, 

Kansas  City,  Missouri,  entitled  "Water  Resource  Studies,  City  Utilities 
of  Springfield,  Missouri,"  dated  196'/. 

(b)  As  discussed  under  the  flood  control  plan  in 
paragraph  22d,  the  County  Line  Dam  and  Reservoir  project  was  found  to  be 
the  most  economic  project  of  the  three  alternatives  studied  in  the  upper 
reach  of  the  James  River  to  meet  the  area  needs  for  flood  control,  water 
supply,  water  quality  control,  recreation,  and  fish  and  wildlife. 

(c)  The  County  Line  project  would  have  190,000  acre- 
feet  of  storage  for  water  supply  and  water-quality  control.  This  storage 
would  provide  a dependable  yield  of  64.6  m.g.d.  which  is  tne  full  depend- 
able yield  of  the  153  square -mile  drainage  area  above  the  site  based 

on  the  driest  period  of  record.  The  yield  allocated  to  water  supply  is 
37-4  m.g.d.  The  total  estimated  separable  cost  of  adding  water  supply 
to  the  project  is  $18,000.  The  estimated  average  annual  water  supply 
benefits  based  on  the  cost  of  an  alternative  at  the  site  for  a water- 
supply-only  project  is  $426,000.  Total  cost  allocated  to  water  supply 
is  $181,000.  Therefore,  the  water  supply  portion  of  the  project  is  well 
justified. 

(3)  Cities  of  Stuttgart  and  Jonesboro.  These  two  cities  are 
located  in  headwater  areas  of  Coastal  Plain  dreams  where  sites  for 
storage  are  practically  non-existent.  Other  possible  sources  of  water 
supply  for  the  two  cities  are  ground  water  or  conduits  from  distant 
streams  which  have  relatively  high  sustained  yields.  It  was  determined 
that  the  cities  would  not  experience  difficulties  in  meeting  future  water 
supply  needs  from  ground-water  sources  provided  they  made  provisions  in 
the  near  future  to  obtain  well  sites  spaced  approximately  l/2  mile  apart. 

(4)  Other  towns  and  communities.  The  2020  needs  for  the 
urban  towns  and  communities  mentioned  in  paragraph  26a  could  be  met 

by  storages  provided  in  the  upstream  watershed  reservoirs.  Alternatives 
investigated  to  meet  these  needs  included  ground  water,  other  reservoir 
sites,  and  streamflow  diversion.  A multiple -purpose  major  tributary 
reservoir  at  mile  1.4  on  Archey  Fork,  Little  Red  River,  and  discussed 
in  paragraph  22d  was  considered  for  water  supply  for  Clinton,  Arkansas. 
The  cost  of  this  project  greatly  exceeded  the  benelits,  and  it  was  deter- 
mined that  water  supply  for  Clinton  could  be  developed  more  economically 
in  an  upstream  watershed  reservoir.  The  selected  projects  shown  in 
Table  33  were  found  to  be  the  most  economical  means  of  meeting  the  water 
supply  needs  of  the  communities.  Economic  justification  information 
for  these  projects  is  included  in  Section  VI. 
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TABU-:  33 


UPSTREAM  WATERSHED  RESERVOIRS 
INCLUDING  WATER  SUPPLY  STORAGE 


Community 
(Arkansas ) 

Watershed 

No. 

Site 

No. 

Project 

purposes 

Water 
s upply 
storage 
(acre -feet ) 

Water 
supply 
yield 
(m.g.d. ) 

St . Paul 

1 

8 

FWR  4 WS 

499 

0.4 

Winslow  and 
West  Fork 

3 

11  & 13 

do 

710 

0.2 

Huntsville 

6 

5 

do 

2,000 

0.4 

Berryville 

9 4 11 

1 % 5 

WS-FWR&WS 

1,519 

4.3 

Green  Forest  and 
Alpena 

19 

4 

FWR  & WS 

970 

0.6 

Yellville 

(1)29 

3 

do 

1,054 

0.2 

Western  Grove 

(1)29 

18 

do 

517 

0.1 

Marshall 

33 

6 

do 

2,000 

0.8 

Floral 

44 

2 • 

do 

50" 

0.1 

Pleasant  Plains 

9? 

15 

do 

1,001 

0.1 

Leslie 

94 

21 

do 

974 

0.1 

Clinton 

(1)97 

4 

do 

cl  y COO 

0.8 

Pangburn 

101 

11 

do 

502 

0.2 

Projects  included  in  the  long-range  plan  due  to  lack  of 
local-interest  ability  to  provide  requirements  of  local 
cooperation  at  this  time  and  low  to  marginal  economic 
justification  of  overall  watershed  plan. 

Legend : 

FWR  - Floodwater  retardation 
WS  - Water  supply 


c.  Long-range  plan.  It  should  be  noted  that  the  estimated 
water  supply  need  in  the  Springfield,  Missouri,  area  is  53. 5 by  the 
year  2020,  but  that  the  yield  of  the  County  Line  project  allocated 
to  water  supply  is  only  37*^  m.g.d.  This  is  essentially  the  same  as 
the  estimated  need  of  38.3  m.g.d.  for  the  area  in  the  year  2000.  After 
that  date,  a re-evaluation  of  the  water  quality  control  needs  may  indi- 
cate that  some  of  the  water  quality  control  water  could  be  used  for  wa- 
ter supply  or  other  sources  will  have  to  be  developed  to  meet  the  esti- 
mated water  supply  needs  of  the  Springfield  area.  Three  storage  sites 
are  included  in  the  long-range  plan  for  future  development  which  could 
provide  additional  water  supply  for  the  area.  These  are  the  Kinser 
Bridge  and  Galena  sites  on  the  James  River  and  a site  cn  Finley  Creek. 

27.  WATER  DUALITY  CONTROL 


a. 


General . 


(l)  Present  pollution  problems  in  the  basin  result  from 
inadequate  or  overloaded  municipal  waste  treatment  facilities  and  from 
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various  industrial  operations.  Pollution  r.as  resulted  from  dairy  feed- 
lot  operations,  where  cattle  wastes  have  been  allowed  to  enter  streams 
and  ground -water  formations;  from  industrial  operations,  where  raw  wastes, 
excavated  materials,  and  gravel  washings  have  been  dumped  into  streams; 
and  from  agricultural  operations,  where  pesticides  and  herbicides  nave 
been  sprayed  directly  on  streams  or  washed  into  streams  after  applica- 
tion. Oxygen  depletion,  rapid,  wide  temperature  changes,  and  toxic 
materials  nave  caused  periodic  and  occasional  heavy  fish  kills  in  some 
streams.  The  temperature  changes  result  from  curtailment  of  power  gener- 
ation on  weekends  during  the  summer. 

(2 ) Prot Lem  areas  r wat  r j Ltj  ntrol  st  rag 
the  most  practicable  solution  to  tne  problem.-,  are  the  James  River 
between  the  city  of  Springfield,  Missouri,  and  the  Table  Rock 
Reservoir  and  the  West  Fork  ox  tne  White  River  between  the  city  of 
Fayetteville,  Arkansas,  and  the  Beaver  Reservoir.  It  is  estimated 
that  by  the  year  2020  average  annual  supplemental  flow,  of  27.4  and 
12.^  m.g. L.  will  be  required  to  a j lat  Ly  i al  the  wastes 
emanating  from  the  cities  of  Springfield  and  Fayetteville,  respectively. 

b.  Alternative  methods  of  water  quality  :ontrol  considered. 

(l)  Advai  :ed  >r  tertiarj  w!  * - tment  systems  to  remove 
a higher  degree  of  the  carbona  :eous  ' w<  - g<  ted.  ri’ > prev  >i 

pollution  in  the  James  River  below  Springfield  an  i West  Fork  of  tne 
White  River  below  Fayetteville,  the  following  levels  of  treatment  must 
be  provided:  94  percent  in  198-';  95  1 :ent  ; ai  i )6  percent  in 

2020  for  Springfield  and  97  piercer  t in  1 >8  . )0,  and  2 for 

Fayetteville.  It  is  more  economical  to  provide  water  quality  control 
storage  in  reservoir  projects  than  to  construct  fa  - Lities  • ssary 
to  provide  such  high  degrees  of  treatment.  If  a higher  degree  of 
protection  was  provi  ir  3 in  lieu  of  wat<  r I i tr  >]  si  srage,  the 

incidental  recreation  and  fish  and  wildlife  benefits  that  would  accrue 
to  higher  flows  in  the  streams  would  be  eliminated. 

( ' ) Th  ise  ■'  : w;  mental  fl  >w  re  Lea  - 

to  the  probleti  real  w:  :on  Is  red  bu  wa  r :t<  ince  the  quanti- 
ties require!  ere  r.ot  ve  ilabl  ■ iron  ‘.sir  re.  xr  • . 

(3)  Subsurface  disposal  of  the  wastes  from  Fayetteville 
and  Springfield  was  considered  but  war,  not  feasible  because  of  the 
porosity  of  the  underground  strata  and  the  danger  of  polluting  the 
ground -water  supply. 

(4)  Piping  of  wastes  to  larger  streams  was  considered  but 
was  not  feasible  because  of  the  mountainous  terrain. 

(5)  Reservoir  regulation  at  the  County  Line  project  at 
mile  107.8  on  the  James  River  and  an  upstream  watershed  project  at  mile 
14  on.  the  West  Fork  of  the  White  River  were  found  to  be  the  most  economic 
means  of  providing  water  quality  control  on  the  Jar.es  River  below 


Springfield  and  the  West  Fork  of  the  White  River  below  Fayetteville, 
respectively.  This  determination  was  made  on  the  basis  of  water 
quality  levels  expected  to  prevail  after  secondary  treatment  of 
effluents.  Accordingly,  storage  for  streamflov  augmentation  is  not  pro- 
vided in  lieu  of  waste  treatment. 

c.  Description  of  selected  projects. 


(l)  The  County  Line  Reservoir  would  include  190,000  o. -re- 
fect of  storage  for  municipal  and  industrial  water  supply  an  » water 
quality  control  which  wouLi  provi  h-  a dependai  1"  yield  of  6a. 8 m.g.d. 
The  yield  allocated  to  water  quality  control  amounts  to  27.4  m.g.d. 
which  is  equivalent  to  the  estimate!.  2020  needs.  A multiple -level 
outlet  structure  would  be  provided  to  assure  water  high  in  dissolved 
oxygen  content.  The  annual  cost  allocated  for  water  quality  control 
is  $122,000,  and  the  separable  cost  of  adding  water  quality  control 
storage  in  the  Droject  is  $15,000.  The  average  annual  benefits  are 
$282,000  and  are  based  on  the  cost  of  provi  iing  water  quality  con- 
trol by  advanced  or  tertiary  treatment.  The  annual  cost  of  the 
cheapest  alternative  has  been  estimated  as  th-  same  amount.  Thus, 
the  water  quality  control  portion  of  the  project  is  well  justified 
economically . 


(2)  The  upstream  watershed  imiltiple -purpose  reservoir  at 
mile  14,  site  12  in  Watershed  No.  3,  on  the  West  Fork  of  the  White 
River  would  include  6,885  acre -feet  of  conservation  storage  for  water 
quality  control  purposes.  The  reservoir  would  also  include  floodwater 
detention  storage.  The  water  quality  control  storage  would  provide  a 
dependable  yield  of  12.5  m.g.d.,  tne  projected  2020  quality  control 
need  in  the  White  River  between  Fayetteville  and  the  headwaters  of  the 
Beaver  Reservoir.  A gate -controlled  outlet  would  be  provided  in  the 
structure  for  controlled  releases.  The  estimated  annual  cost  allocated 
to  water  quality  control  is  $33,500.  The  estimated  average  annual 
benefits  and  the  annual  cost  of  the  cheapest  alternative  are  $44,300. 

d . Other  pollution  control  measures . 

(l)  Throughout  tne  basin,  principally  in  the  Ozark  Plateaus, 
there  are  many  small  cities  and  rural  communities  located  in  the  head- 
waters of  tributary  streams  which  have  potential  localized  pollution 
problems.  The  cities  and  towns  are  West  Plains,  Willow  Springs,  Mountain 
Grove,  Seymour,  and  Ava,  Missour.;  and  Harrison,  Jonesboro,  Walnut  Ridge, 
and  Green  Forest,  Arkansas.  Effluents  from  these  communities  are  dis- 
charged, after  treatment,  into  streams  which  have  little  or  no  base  flow, 
except  where  there  are  springs.  In  these  areas , provision  of  reservoir 
storage  for  quality  control  is  not  a feasible  means  of  pollution  abatement. 
For  all  communities  located  in  tne  headwaters  of  streams,  high  efficiency 
of  waste  treatment  plant  operation  will  be  required.  At  least  secondary 
waste  treatment  with  final  sedimentation  and,  in  most  instances,  chlorina- 
tion of  effluents  will  be  necessary  for  bacteriological  control. 
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(2)  In  the  Coastal  Plain,  where  stream  slopes  are  flat  and 
runoff  is  sluggish,  adequately  treated  chlorinated  municipal  and 
industrial  return  flows  from  the  city  of  Jonesboro  and  smaller  communi- 
ties could  be  diverted  for  irrigation.  Return  flows  from  the  large 
scale  fish-farming  operations  planned  for  this  area,  which  will  be 
rich  in  plant  nutrients,  could  be  retained  in  holding  ponds  for  diver- 
sion to  irrigated  areas.  Full  utilization  of  these  return  flows  is 
needed  for  stream  pollution  control  and  to  reduce  the  heavy  irrigation 
water  demands  on  ground -water  aquifers. 

(3)  In  agricultural  areas  of  the  basin,  principally  in  tne 
Black  River,  Cache  River  and  lower  White  River  Basins,  continued  sur- 
veillance and  enforcement  action  by  the  States  will  be  needed  to  pre- 
vent stream  pollution  from  insecticide  spraying.  In  Greene  County, 
Missouri , and  in  other  areas  of  the  Ozark  Plateaus  where  developments 

of  the  dairy  industry  are  most  prevalent,  improved  feedlot  waste  facili- 
ties are  needed  as  an  initial  step  for  abatement  of  ground  water  and 
stream  pollution.  Because  of  the  porous  and  cavernous  topography,  dairy 
feedlots  could  be  paved  and  wastes  diverted  to  concrete  retention  and 
treatment  lagoons . 

e.  Projected  quality.  With  adequate  control  measures  as  pre- 
viously outlined,  the  municipal,  industrial,  and  agricultural  return 
flows  will  adversely  affect  only  limited  reaches  of  the  smaller  tributary 
receiving  streams.  The  projected  waste  discharges  are  not  expected  to 
be  of  a type  or  magnitude  to  adversely  affect  the  White  River  or  its 
major  tributaries.  These  streams  have  low  mean  monthly  flows  as  high 
as  450  to  3>500  cubic  feet  per  second,  based  on  a one '-in-20-years 
drought  recurrence  interval.  These  flows  are  sufficient  to  assimilate 
all  projected  adequately  treated  waste  discharges  from  thes>,  sources 
without  any  measurable  quality  degradation.  No  anticipate  use  of  the 
streams  should  be  impeded. 

28.  IRRIGATION 

a.  General . 

(1)  In  connection  with  the  formulation  of  the  irrigation 
part  of  the  plan,  an  analysis  was  made  of  past  and  present  irrigation 
development  and  future  irrigation  potentials.  Consideration  was  also 
given  on  how  to  utilize  more  efficiently  the  natural  resources  of  the 
White  River  Basin  area,  including  all  types  of  irrigation  and  sources 

of  water  supply  from  either  ground  or  surface  waters.  Consideration  was 
given  to  soils,  topography,  growing  season,  rainfall,  project  development 
problems,  and  needs  for  developments. 

(2)  The  irrigation  needs  in  the  basin  as  presented  in 
Section  III  of  this  Appendix,  and  in  Appendix  0,  were  estimated  on  the 
basis  of  lands  which  can  profitably  use  additional  water  for  crop  pro- 
duction and  are  physically  suited  for  irrigation.  Water  requirements 
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were  determined  by  an  analysis  of  rainfall  records,  the  probability 
of  rainfall  occurrence,  consumptive  use  of  crops,  expected  rainfall 
effectiveness,  and  field  application  losses  and  efficiencies.  Table  24 
on  page  P-34  shows  that  during  a drought  year  it  is  projected  that  the 
Coastal  Plain  portion  of  the  basin  will  have  a gross  irrigation  require- 
ment of  1,240,000;  1,291,000;  and  1,303,000  acre-feet,  respectively, 
in  1980,  2000,  and  2020.  Based  on  continued  use  of  ground  water  and 
construction  of  additional  on-farm  reservoirs  it  is  estimated  that 
517,000;  545,000;  and  561,000  acre -feet  of  tne  above  gross  requirement 
will  have  to  come  from  streamflov  during  the  three  projection  periods. 

(3)  Table  34  shows  the  amount  of  these  diversions  expected 
to  be  obtained  by  streamflov  diversion  at  various  locations  in  tne 
basin  to  satisfy  the  irrigation  needs.  These  water  requirements  were 
based  on  the  projected  acreage  of  the  various  crops  to  be  irrigated 
within  each  of  the  sub-basins.  The  projected  requirement  for  each 
county  within  a sub-basin  was  estimated  by  considering  the  amount  of 
water  used  for  irrigation  in  1965  in  the  county.  Projected  requirements 
were  increased  for  those  counties  having  moderate  use  but  which  had  a 
high  potential  for  irrigation  development. 

TABLE  34 

PROJECTED  GROSS  DIVERSION  REQUIREMENTS  FOR  IRRIGATION  (l) 


Location 

Gross  annual  diversion 
requirement  (acre -feet) 

30-Day  period  peak  diver- 
sion rate  (Gross ) (c. f. s . ) 

1955  : 2000  : 2020 

I960 

2000 

2020 

Corning 

12,000  : 14,000  : 15,000 

37 

46 

51 

Black  Rock 

18,000  : 22,000  : 23,000 

59 

73 

81 

Newport 

38,000  : 45,000  : 48,000 

122 

151 

167 

De Vails  Bluff  (2) 

420,000  ; 427, 000  :43k, 000 

4,520 

4,557 

4,582 

Clarendon 

29,000  : 37,000  : 41,000 

92 

123 

139 

Total 

7T“T 

517,000  : 545, 000  : 561,000 

4,830 

4,950 

5,020 

(l) Streamflov  diversion  only. Does  not  include  water 
supplied  by  storage  reservoirs. 


(2)  Includes  water  requirements  for  authorized  Grand  Prairie 
Irrigation  Project. 

b.  Authorized  irrigation  project. 

(1)  The  only  authorized  irrigation  project  in  the  basin  is 
in  the  Grand  Prairie  Region  near  Stuttgart,  Arkansas.  There  were  about 
190,000  acres  in  the  project  area  at  the  time  the  project  was  authorized. 
Of  this  amount  125,000  acres  were  in  the  White  River  Basin  and  65,000 
acres  were  in  the  Bayou  Meto  Watershed  of  the  Arkansas  River  Basin. 

(2)  House  Document  No.  255,  8lst  Congress,  1st  session,  that 
was  the  basis  for  the  authorization  of  the  project,  recommended  that  water 
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be  supplied  to  this  hignly  developed  agricultural  region  because 
of  a rapid  decline  in  ground-water  levels  iue  to  prolonged  pumping  for 
irrigation  purposes.  The  area  is  greatly  dependent  upon  agriculture 
and  there  are  many  agr [culture -re late  I enterprises  which  w.uli  suffer 
economically  if  the  area  should  lose  its  source  of  'water  supply  for 
irrigation. 


(3)  Water  would  be  supplied  to  tae  project  area  by  the 
diversion  of  2,750  c.f.s.,  including  transportation  losses,  from  tne 
White  River  at  DeValls  Bluff,  Arkansas.  The  water  would  be  distribute! 
throughout  the  area  by  a system  of  canals . 

c.  Selected  10-  to  15-year  plan. 

(1)  Grand  Prairie  Irrigation  Project. 

(a)  The  rapid  decline  in  ground-water  levels  as  well 
as  a deterioration  in  the  quality  of  the  ground  water  in  the  area  of  t. 
authorized  Grand  Prairie  Irrigation  Project  indicates  that  a project 
will  be  necessary  for  this  area  within  the  next  10  to  15  years.  It  ha: 
been  estimated  that  by  1980  about  210,000  acres  would  have  to  be  irri- 
gated from  diversions  from  the  White  River.  Of  this  amount  about  hail 
would  be  for  rice  and  half  for  other  crops.  This  will  require  a diver 
rate  of  4,350  c.f.s.,  including  diversion  losses,  and  an  annual  water 
requirement  by  diversion  of  275,000  acre -feet.  The  increase  in  water 
requirements  above  those  of  the  authorized  project  is  the  result  of  an 
anticipated  increase  in  the  acreage  maintained  in  the  production  of  ri 
and  other  irrigated  crops. 

(b)  The  water  requirements  shown  in  Table  34  include 
the  water  requirements  for  the  Grand  Prairie  sr^-a. 

(2 ) Upstream  watershed  projects. 

(a)  In  addition  to  the  authorized  development  in 
the  Grand  Prairie,  there  is  an  immediate  need  for  irrigation  water 
in  several  small  upland  areas.  Irrigation  storage  is  provided  as  a 
project  purpose  in  5 of  the  upstream  floodwater  retarding  structures 
included  as  a part  of  the  10-  to  15 -year  plan.  The  storage  provided 
by  these  structures  would  be  released  as  needed  and  distributed  to 
the  irrigable  land  with  individual  irrigation  systems.  These  systems 
would  be  used  to  irrigate  truck,  corn,  silage,  and  alfalfa.  Because 
of  topography  or  other  physical  conditions  overhead  sprinkler  systems 
would  generally  be  used.  Table  35  lists  the  multiple -purpose  structure  . 
which  would  include  irrigation  storage.  Cost  and  benefit  data  for 
the  structures  are  presented  in  Section  VI. 
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TABLE  35 


r 


MULTIPLE-PURPOSE  STRUCTURES  WITH  IRRIGATIOK  STORAGE 


Struc- 

Drainage 

Irriga- 

Irri- 

Area 

Irriga- 

Reach 

Watershed 

ture 

area 

tion 

gable 

irrica- 

tion 

No. 

No. 

Name 

No. 

(sq.  mi.) 

storage 
(ac.-ft. ) 

area 

(acres) 

ted 

(acres) 

pool 

(acres) 

(1) 

1 

4 

Richland  Creek 

10 

35.10 

2,000 

1,672 

1,000 

195 

20 

92 

Departee  Creek 

3 

3.30 

528 

331 

264 

54 

20 

92 

do 

12 

15.70 

2,093 

1,311 

1,046 

290 

21 

94 

Middle  Fork- 

Little  Red 
River 

13 

7-50 

1,000 

640 

500 

63 

21 

94 

do 

13 

3-84 

512 

329 

256 

32 

Total 

65.  44 

6,133 

:4,2B3 

.3,066 

634 

"(T)  Acres  on  which  project  benefits  were  calculated. 


(3)  Private  development.  In  addition  to  the  5 multiple- 
purpcse  structures  which  will  include  irrigation  storage,  there  is  an 
immediate  need  for  irrigation  development  throughout  the  Coastal  Plain 
area  of  the  basin.  However,  this  development  is  expected  to  be  accom- 
plished on  an  individual  basis  and  no  projects  are  identified  for  in- 
clusion in  the  10-  to  15-year  plan. 

d . Long-range  irrigation  development . 

(1)  The  rate  of  future  irrigation  development  is  dependent 
upon  the  individual  farmer  and  his  desire  for  supplemental  irrigation. 

It  is  probable  that  the  individual  will  not  seek  to  develop  potentially 
irrigable  land  until  he  is  convinced  that  he  will  be  benefited  economi- 
cally. The  farmer  must  consider  such  items  as  costs,  demand  for  the 
various  crops,  market  availability,  and  acreage  controls,  in  addition  to 
water  and  associated  factors.  When  additional  development  occurs,  it 
will  utilize  the  source  of  water  which  can  furnish  the  required  amount 
of  water  most  economically . Depending  upon  +he  location  in  the  basin, 
this  source  could  be  a well,  reservoir,  or  stream  diversion.  Until 
this  individual  development  has  progressed  as  much  as  is  economically 
possible,  there  will  be  little  demand  for  larger  projects.  Local 
interests  will  probably  be  reluctant  to  accept  the  financial  responsi- 
bility connected  with  large  project  developments  until  there  is  a decline 
in  ground-water  availability  or  quality  that  would  require  widespread  or 
project-type  water  supply  systems. 

(2)  One  project  identified  as  having  a potential  for  future 
development  is  located  on  the  White  River  at  Crockett's  Bluff,  Arkansas. 
This  project  would  divert  about  215  c.f.s.  from  the  White  River  and  dis- 
tribute the  water  through  13  miles  of  irrigation  canals  to  irrigate 


A 
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10,700  acres  of  rice,  cotton,  and  soybeans.  The  total  installation 
cost  of  this  project  is  presently  estimated  at  $440,000.  This  project 
was  not  included  in  the  10-  to  15-year  plan  because  of  the  lack  of 
interest  shown  by  the  local  people  concerned  with  the  project. 
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SECTION  VI  - DEPARTMENT  OF  AGRICULTURE  PROGRAMS 


29.  OBJECTIVES  AND  PLANNING  CONSIDERATIONS 

a.  The  basic  objectives  of  U.  S.  Department  of  Agriculture  par- 
ticipation in  the  Basin  Comprehensive  Study  are  to  assist  in  integrat- 
ing agricultural  and  forest  resources,  their  treatment  and  multiple 
uses,  into  a comprehensive  plan  for  the  best  use  or  combination  of  uses 
of  water  and  related  land  resources  to  meet  both  short-term  and  foresee- 
able long-term  needs.  Programs  fonnulated  by  USDA  will  assist  in  pro- 
moting economic  growth  and  development. 

b.  Basinwide  investigations  on  a subwatershed  basis  resulted  in 
identification  of  short-term  and  long-range  forestry  and  agricultural 
land  and  water  problems  and  rural  water  management  needs  and  solutions 
with  regard  to  land  treatment,  erosion  control,  sediment  reduction, 
flood  prevention,  drought  and  irrigation,  agricultural  drainage,  water 
supply,  fish  and  wildlife  development,  water  quality  control,  outdoor 
recreation  development,  and  other  purposes.  Studies  were  coordinated 
with  all  interested  local,  State,  and  Federal  agencies.  Basin  program 
formulation  was  performed  jointly  by  all  cooperating  agencies.  The 
needs  and  desires  of  local  interests  were  incorporated . Appraisal  of 
the  effects  of  small  watershed  potential  projects  on  downstream  areas 
and  projects  was  made. 

30.  SCREENING  STUDIES 

a.  Subdivision  of  watershed. 

(1)  The  White  River  Basin  was  subdivided  into  134  subwater- 
sheds and  areas  "A"  and  "B"  for  purposes  of  evaluation  of  potential  up- 
stream structural  and  watershed  protection  measures.  These  cub water- 
shed delineations  are  shown  on  the  Basin  Reach  Map,  Plate  P-20.  Stud- 
ies were  made  by  subwatersheds  of  the  needs  and  justification  for 
watershed  protection,  flood  prevention,  agricultural  and  nonagricultural 
water  management,  recreation,  fish  and  wildlife,  and  other  purposes. 
Water  storage  in  small  potential  upstream  impoundment- type  structures 
was  investigated  for  flood  prevention,  municipal  and  industrial,  recre- 
ation, irrigation,  fish  and  wildlife,  water  quality  control,  and  various 
multiple-purpose  combinations. 

(2)  Field  examinations  of  124  of  the  136  subwatershed  areas 
were  made.  The  12  existing  subwatersheds  in  various  stages  of  planning 
or  construction  under  the  current  small  watershed  program  were  excluded 
from  this  study.  Cons  deration  ’was  given  to  the  above  listed  applicable 
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measures  and  more  detailed  studies  completed  in  those  subwatersheds 
selected  where  project  installation  is  needed  and  feasible  in  the  next 
10  to  15  years. 

b.  Upstream  impoundment- type  structures.  An  inventory  of  all 

potentially  feasible  floodwater  retarding  structure  sites  was  completed 
for  each  upstream  subwatershed  where  floodwater,  sediment,  erosion, 
scour,  and  other  related  damages  occur  to  tributary  flood  plain  lands. 
Structure  inventory  considerations  included  physical  and  economic  suit- 
ability for  water  storage  for  flood  prevention,  sediment,  municipal  and 
industrial,  irrigation,  recreation,  fish  and  wildlife,  quality  control, 
and  various  combinations  of  multiple -purpose  storage.  Other  consider- 
ations for  structure  locations  were:  meeting  existing  and  future  water 

storage  needs,  both  within  and  outside  the  individual  subwatersheds; 
obtaining  desired  levels  of  flood  protection;  the  expressed  needs  and 
desires  of  local  interests;  and  alternate  downstream  reservoirs  in 

some  areas  which  may  provide  a better  combination  of  total  basin  benefits. 

c.  Channel  improvement. 

(1)  Field  examinations  were  made  of  all  watersheds  in  the 
Coastal  Plain  area  of  the  basin  to  determine  the  need  and  construction 
feasibility  of  multiple -purpose  channel  projects  for  flood  control  and 
agricultural  water  management.  Those  watersheds  which  were  apparently 
subject  to  frequent  main  stem  overflow  were  considered  as  being  not 
feasible  for  project  construction  in  the  foreseeable  future.  Other 
watersheds  did  not  appear  to  have  problems  of  sufficient  magnitude  to 
justify  a channel  improvement  project.  Included  in  the  above  classifi- 
cations were  Subwatersheds  Nos.  5k,  93,  107,  and  area  "A." 

(2)  Subwatersheds  being  investigated  under  provisions  of  Public 
Law  566  included  Nos.  28,  k6,  65,  67,  69,  80,  86,  87,  116,  117?  126,  and 
131.  These  projects  were  not  investigated  further  as  they  were  either 

in  the  planning  stage  or  under  construction.  Subwatershed  No.  134, 

Laconia  Circle  Watershed,  was  considered  as  being  a Corps  of  Engineers 
study  area  because  its  drainage  outlet  is  through  the  White  River  Levee. 

(3)  All  other  subwatersheds  having  drainage  problems  were 
studied  more  intensively  and  plans  for  channel  construction  were  de- 
veloped. These  subwatersheds  were  justified  by  a favorable  benefit-to- 
cost  ratio.  Major  channel  locations  planned  for  each  economically 
feasible  subwatershed  are  shown  on  Potential  Works  of  Improvement  Maps 
included  in  this  Appendix.  Also  included  are  design  details  and  economic 
data  in  summary  tables  for  each  watershed. 
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(4)  Multiple-purpose  channels  were  designed  for  flood 
prevention  and  agricultural  water  management . The  installation  of 
these  channels  will  help  alleviate  the  problem  of  damage  resulting 
from  flooding  by  providing  enough  channel  capacity  to  coniine  flood 
waters  within  the  channel.  This  will  help  to  reduce  the  damaging 
effects  of  overland  flow  and  sediment  deposition  by  floodwaters. 

Such  channels  will  also  serve  as  an  outlet  for  the  orderly  removal 
of  excess  surface  water  from  cropland  which  will  be  beneficial  both 
to  the  growing  crop  and  to  the  overall  farming  operation.  These  chan- 
nels were  designed  to  provide  relief  from  storms  of  a recurrence  fre- 
quency of  about  once  in  2 to  5 years . 

(5)  Channel  location  determinations  were  based  on  a need 
for  protection  in  an  area,  physical  feasibility  of  construction,  and 
an  apparent  economic  feasibility  based  on  project  costs  and  benefits. 
Channels  were  not  planned  with  the  primary  purpose  of  bringing  new 
land  into  production  and  benefits  were  based  on  present  land  use  and 
cropping  patterns. 

(6)  An  additional  factor  in  project  development  was  the 
intensity  of  interest  shown  by  the  local  people.  Those  economically 
feasible  subwatersheds  where  local  interest  was  great  were  included 
in  the  plan  for  immediate  construction.  Where  little  local  interest 
was  evident,  economically  feasible  projects  were  recommended  for  in- 
clusion in  the  long-range  program. 

d . Irrigation. 

(1)  Field  studies  were  made  of  areas  having  a potential 
for  irrigation  development.  Records  of  rainfall,  streamflow,  and 
ground-water  availability  were  made  to  determine  the  need  and  feasi- 
bility of  developing  an  irrigation  water  supply  system.  Soils  data 
were  analysed  to  determine  irrigation  water  requirements  for  the 
various  crops  normally  groim  in  the  area. 

(2)  Irrigation  studies  were  made  to  determine  the  need 
for  supplemental  water  as  a means  of  increasing  crop  yield  or  pre- 
venting crop  damage  from  deficient  moisture.  Studies  were  made  of 
the  adequacy  of  the  moisture  supplied  by  rainfall  for  crop  production 
as  well  as  the  availability  of  surface  and  subsurface  water  for  irri- 
gation purposes.  Consideration  was  given  to  providing  storage  for 
irrigation  water  in  upland  areas  in  multiple-purpose  impoundment- type 
structures.  The  lack  of  a dependable  and  adequate  subsurface  source 
in  these  areas  dictated  the  need  for  reservoir  storage.  In  the  al- 
luvial areas  irrigation  water  must  be  supplied  from  wells,  irrigation 
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reservoirs,  or  by  stream  diversion.  The  decline  of  ground- water 
availability  in  some  areas  has  meant  an  increase  in  reservoir  con- 
struction. With  suitable  construction  sites  being  limited  in  number, 
water  for  irrigation  must  be  supplied  by  stream  diversion  in  these 
areas  if  irrigation  levelopment  i ; to  ncrease  in  the  future. 

(3)  Selected  projects  were  justified  on  the  basis  of  bene- 
fits resulting  from  an  increase  in  yield.  No  increase  in  allotted 
crop  acreage  was  used  in  calculating  bene* its  from  irrigation. 

(4)  Additional  information  concerning  irrigation  studies 
in  the  basin  nay  be  found  in  Appendix  0,  Irrigation. 

e.  Land  treatment  and  remaining  watersheds.  These  studies 
indicated  that  no  small  watershed -type  structural  measures  could  be 
justified  at  the  present  time  in  the  following  25  subwatersheds: 

Nos.  2,  5,  7,  13,  17,  21,  24,  25,  30,  31,  34  . 42,  43,  54,  60,  6l, 

76,  93,  95,  96,  98,  99,  107,  134,  and  area  "A."  Watershed  protection 
(land  treatment)  measures  for  installation  in  the  10-  to  15-year 
program  are  planned  except  in  area  "A."  Limited  potential  benefited 
areas,  frequent  main  stem  flooding,  inadequate  drainage  outlets,  lack 
of  economic  justification,  lack  of  local  interest,  and  other  factors 
resulted  in  elimination  of  subwatershed-type  structural  projects  in 
these  25  subwatersheds.  A future  need,  not  anticipated  in  this  study, 
may  develop  for  surface  storage  of  rater.  Should  the  need  develop, 
many  physical  sites  are  available  for  storage  in  impoundment- type 
structures  in  20  of  these  subwatersheds. 

31.  U.  S.  DEPARTMENT  OF  AGRICULTURE  'WATER  AND  RELATED  LAI©  RESOURCE 

PROJECTS  AND  MEASURES  INCLUDED  IN  THE  10-  TO  15 -YEAR  PLAN 

a . Watershed  protection  (land  treatment)  measures . 

(l)  General . The  results  of  the  coordinated  studies  under- 
taken in  the  White  River  Basin  indicate  a need  for  establishing,  by 
1980,  those  land  treatment  and  management  measures  ana  practices  that 
will  enhance  the  full  development  of  the  water  and  related  land  re- 
sources. The  application  of  watershed  protection  practices  on  rural 
land  will  reduce  erosion  and  the  resultant  sediment  pollution  to  rivers, 
streams,  and  reservoirs  and  result  in  improved  hydrologic  soil  con- 
ditions and  productivity  of  forest  lands,  grasslands,  and  croplands. 

The  recreation  and  wildlife  practices  will  increase  the  private  sectors ' 
participation  in  this  field  of  conservation  effort.  In  addition,  the 
application  of  the  planned  practices  will  create  a more  wholesome 
environment,  natural  beauty,  and  other  elements  essential  to  whole- 
some living. 


(2)  Watershed  protection  needs.  The  land  treatment  needs 
study  indicated  3,388,000  acres  of  cropland,  '4, 051,700  acres  of  grass- 
land and  range  land,  and  928,30 > acres  of  forest  land  needing  treatment. 
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In  addition,  there  are  an  estimated  18,09°  acres  of  land  needing 
treatment  measures  for  recreation  and  510,98°  acres  to  be  preserved  or 
developed  for  wildlife.  It  was  found  that  approximately  10,800  acres 
are  critical  sediment  producing  areas  and  need  intensive  treatment.  An 
estimated  226  miles  of  roadbanks  also  produce  excessive  amounts  of 
sediment . 


(3)  Installation  of  watershed  protection  measures.  Tne 
Coordinating  Committee  of  the  White  River  Basin  included  the  installa- 
tion of  the  watershed  protection  measures  in  the  10-  to  15-year  project 
so  maximum  project  benefits  could  be  achieved.  The  estimated  cost 

of  this  treatment  is  $103,6/7,400.  Table  36  gives  tne  needs  and  total 
cost  for  each  watershed.  To  install  these  measures  within  the  projected 
time,  it  is  estimated  that  $54,879,1°°  will  be  required  for  acceleration. 
The  non-Federal  share  of  this  cost  is  $34, 020, 200  while  the  Federal 
share  is  $20,858,900.  It  is  estimated  that  landowners  and  operators 
will  seek  loans  of  about  $1,352,000  for  conservation  loans  to  install 
their  share  of  the  practices.  The  remaining  $48,798,300  should  be  avail- 
able tuider  current  Department  of  Agriculture  programs.  The  Federal  cost 
of  this  is  estimated  to  be  $15,332,000  and  the  non-Federal  about 
$33,^66,300. 

(4)  Critical  area  treatment.  Some  6,200  acres  of  critical 
sediment-producing  areas  will  be  treated  with  appropriate  vegetative 
practices.  Since  there  will  be  some  on-site  benefits  from  the  treat- 
ment of  these  areas,  the  landowners  and  operators  will  cost-share  in 
their  installation. , Table  37  gives  the  cost  of  these  accelerated  mea- 
sures. However,  there  are  4,600  acres  of  severely  gullied  land  in 
Subwatersheds  Nos.  109,  110,  and  111.  The  treatment  will  include 
minor  earth  structures  and  adapted  vegetation  practices.  The  cost  of 
treating  these  4,600  acres  is  included  under  structural  measures  and  is 
not  included  in  the  cost  of  land  treatment.  The  total  cost  of  $211,3 00 
will  be  a Federal  cost,  with  easements  furnished  by  the  local  sponsoring 
organization.  The  costs  are  shown  as  additions  to  Tables  46  and  47 
which  are  presented  later  in  this  section. 

(5)  Previous  land  treatment  cost.  Landowners  and  operators 
of  the  basin  have  undertaken  extensive  application  of  similar  land 
treatment  measures.  It  is  estimated  that  such  measures  have  already  been 
installed  to  an  extent  of  $71,319,000  within  the  basin.  This  does  not 
include  the  land  treatment  measures  installed  in  association  with  the 
planned  Public  Law  566  watersheds  within  the  basin. 


P-106 


REACH  Ni 


her  . V > Below  Mouth  Kir., 


REACH  TOTAL 


C rooked  C: 
■ookei  Creek 


White  R-Bu^-i 
White  R-Bul ' 


Lover  Crooked  C: 


EACH  TOTAL 


REACH  NO. 


White  River-bfc.cw  Mcutr,  . C r v. cs  Creek  to 
l Belov  Moutn  of  ."ylaro Cre^k 
i Bi»  Buffalo  River 
Little  Buffalo  River 
Bi»?-Richland  Creeks 
[Middle  Buffalo  River 
Lover  Buffalo  Sc  White  River  Laterals 
White  River-North  F<  rn  River  to  oylancre  Creek 


REACH  N<  ‘ 9 


North  Fork  River-. .cure-  t . Nor  fork  Dag 
Upper  North  Fork  River  -J 
Lower  North.  Fork  River  J 
Upper  Norfork  Darn  Tributaries  j/ 

Upper  Bryant  Creek  }J 
Lover  Bryant  Creek  jj/ 


.Lover  Norfu: 


REACH  TOTAL 


REACH  ffb . b> 


White  River- Be  . w V-mth  : ry+aa-xm  Creek 
to  Belov  Mouv  f Wolf  Boy uo 


Reucr.  .mu  Wa*  • • • 

'Wat-  • - • 
Area 

<*'■■■' J i 

REACH  NO.  1 

i 'White  River-. '.oar  . e *.  Heave-  r . 

Upoer  White  River 

1 White  River-hrus:;  Creek  Beat- 

West  Fork  of  White  River 

i - j 

i Richland  Creek 

**•  * i 

Beaver  Reservoir  Laterals 

* | 

War  Ea^le  Creek 

: * 

•aas:-'  | | | p-s^rassif 


-b:.. 


■•  u.) 


tin  ter- 
she<3 

U-.  - 


.-ach  Td  •»’■•  ■• 


Wa 

I A rea 


REACH  N . 11 
t White  River-i*-,  - .*4-  ^ 

At  - .0  ‘V  ' __  . Blacx  • - 
--  lidlaa.  Crt'-  r.  ♦ Malnstas:  1 .•••:«  . : 
, r\3l «.  3a,.  JU  ♦ Mit . .atca  Lr  ' ■•:  ■'  • j_ 


-*.•■  o <~r  i»fa..&riO  Forest 
:_c;  ' -t  , -.  In:.  j A . 


. . 

•-v  • u*  a ( Cost  , 

. y>  4 'A  r » . _ : 

T Tl<"llarl 


-f  • ' , A3.;'  j 


REACH  T^AL 

REACH  :« 

Black  Rtver-.  - r.e  tc  C 1 ♦•«•••> 


~ ,.  » . - ,»■*>': 

. ..  


*er  I'ac 

•."  'Upper  Hlacr  ■;  ..e-u-wate:  '-atei^s  - 
4b  West  Fork  of  Blum  B;v«-r 
*•9  cinklrg  Cree.-. 


,*0l. 


Lc^nr.  CreeA 


6.60c  ;.vjo;  2,70o|  -.-Xi 

. 

l,*! 1 ^ 


REAC-  ■ . 

Black  Rivcr-C .earvater  . x v.  r - 

Blaca  Ri  .er-Clearwater  -a.:  •.  • . — ■ 

1 .**5x  .PiT 

52 

REACH  SC.  1- 

Piack  R-Ptr.ar  Bluff  to  &.--*•  Ml  . cf  Cane  Cr. 

' • w . • 

" . 19.70cj 

20c  2.200 

L-.l-OVi  4.2001 

1,300 
1 i.-’.-l 

3,466,200 

. A.  .‘.'-'0 

So r til  Inter-Rive-  2m  - uxe  I ■ : * 

■ Cane  Cr*-  • ♦ Bit  t.  R_  • r 

. . z yzni 

* > • 

» ?-"<vu 

■ 

REACK  SC 

Itlaek  ?1  *r-5e.-  Mr-.*  _ ' «c.  .reer  '■  - 

Above  Hoi  -'.  ' :;r. r,^ 

Black  Biver-*v«.‘i  -uh 

I Corning  Ditches 

.Current  River-Ja  •:  F Vu..  .re:  K 

i Pike  Creek 

Current  River-Van  ? • ' 9i!"'  Creek 

Uwr  Current 
Black  Creek 

llitt.e  Ruu;i»y_  «>V-r_r 


62, 06:0  i 

2 -'.’to' 


•',5^1 

16.900 


:-r-jvCii  : cal  _j. 


£j>M, 

19,30c | 


If ,300 

93o  | 


3.100 
^ .30o 
. - . ?ocl 
6,500 

t.rocj 

3 . 300 i 
x . ?OjJ 


164,200 

*.7o,30C 
264,300 
<>ri . JOG 

. I 

. > .fa 


.100 


I Pi'ACH  SO.  in 

Current  River-:  ■ : 1_ _t  Ik.  . .'a  • s_  7 - 

| 'Jpner  Current  Ri 
Current  River- Alter 3 *.  Ja-  ka  : rk 
Goring  Valley  Cr***-k 
Upper  JacKS  Fork  JV 
, L-rwer  Jacks  Fork 


4, boo 

s..90O 

3 ,100 1 

ro 


,10C 


l8,8or, 
24.V.XM  0,7001 

IV.  lO? 

15.500l 


KJVCii  TOTAL 


fc<».50c| 

13.3 

i7.9O0 


2,122,100 
837,900 
c-6, 300 
1 . >■'  .-*00 


Eleven  Mnt  K:  v 


/urce  to  Moutn 

Upper  Eleven  :v  . r ■■  ■ «.• 

; Middle  Fork  F 

'Eleven  Point  Fiver-  '.r-  F-mc.1  . 

iFleven  Point  H.  ■ • . ■ — 

Eleven  Point  La*  3/ 

?jach"wtai"" 


T 




Above  Mouth 


REACH  SO.  IF 
.‘Ivv'i-  : ■’•:•  w- 

Str^wk . ■ rry  P . ■.  r 


Upper  Gpnnjt  River  ; 

louth  Fork  Srrin.-  R:./'r 

Lower  Sprir.,  - 

,31ft  ^frn»3  Cr-  


XEACl  TOTAL 


REAC-I  MO.  i) 

:• . ack  R -Above  Mouth  :f  ’ ravL'orrj  t-o  Wn  t^  River 
U w**r  Black  Rive-  Mairst*.:- 
■:  :e»r  Strawberry  Riv»r 


■T  - V> 

**  / i . f 00 

r|\y 

...  9CO 

. i-x.iro 

; ^3^, OC/O 

M 

1E.W0 

, 32'V 

29*.  ,900 

- 

100,700 

0,0". 

14,600 

* ; ,l00 

6 3 . uOG 

100 

ol- ,900 

7TV. 

10]  1,100 

466,300 

4 

.(  y. 

:-j  .600 

a5.it: 

~"-t  .tJO  -/  4-vO  - . . .-^o 

- 7i.:Oo.:  x 

3 

: t . .20 

. 

25,000 

- i - 

250.00C 

•5,00* 

i'-|  3.  *00 

771, aCO 

4,5x 

Ol.lX 

: .-XXj 

«.soo 

1,124,400 

71,700 

...» / 

U.300 

1,505.500 

M , 

h— . \jr.i?— 

K.C  K 

l/1'  • 

Ui  . 1 '-> 

loO  i,  ,00 

t-  _ 

• 4.10 

• • I 1 ,12  ’ 

6,100 

249,000 

Pirey  • rk- Strawberry  R-ver 
■tk  31,.  Ircek-Strawt k 


4.bOC 


, .-JO. 

4 .loot 


REAdi  TOTAL 


J!  ‘ 


1,567,700 
e .’7,200 

637.6QJ 


60]  24 


TABU  ; (con.) 


Pro  Lan- ■:  Treatment 


Watershed 

Area 


Water- 

shed 


Forest 


►ere. 


React-,  and  WuU'rsteQ 


Grasalan 


Tot*  • 


REACH  a1'. 


u Above 


Moot::  I -/  1 - ■ He.-  -r 

Upper  Villa.  • - 

Lick  Pond  Ditch 
Vi. -age  C: - wu:  :•  •. : .• 
Lower  Village  (Mayberry) 

De  par  tee  Cret  -■  ♦ W>  .-•■  Hi  : 
Overflow  Crrc K-Litt.e  >.«■  r 


REACH  HO.  . . 


Little  .Re;  .\..rr 
Middle  Fork-L.ttie  Re-:  River 
Greers  Fcrr;  Luteraia-Littio  Ret!  River 
Upper  Sout::  Fork-Little  Red  River 
! Arche;.  Fork  ♦ Latera-s-!  it*,  e r 

Turkey-Beec:.-Hucc  or.  Creer.:. 

Red  River-Greers  Ferr>  to  I’angburn 
| Big  Creek  ♦ Mains  tern  Li '.tie  Red  River 
I Indian  Creek-Little  Red  F..  .<-r 


REACH  HC 


Cache  River  ar.u  DeV  ■■■•>' 

Upper  Cache  R:  /or  iDi’-'-  ’• 

Lover  Cache  - Ditch  =». 

Cache  River-Egypt  to  Light 
Cache  River-Amagon  to  Egypt 
Cache  River -Patterson  to  A r.a»cn 
Overcup  Ditch 

Cache  River -Clarendon  to  Patterson 
(Bayou  DeView-FLag  Sio**.  Reach 
Lower  Bayou  DeV;ec 
'Cow  Luke 


Possum  Creel 


REACH  Ho.  . 


White  Rivcr-A  w-.ota  * 
Cypress  Be;,  u 
Bull  Creek 
Upper  Des  Arc  Bayou 


Lower  Dec.  Arc  3a; 


“reach  TOTAL 


REACH  HO 


Wat  tensaw  - ; 

Wat  ter.  -v.-  7 r._  o .p-,  . . - * - Five; 

REACH  t.'O.  . 

' Big  and  Dials  Creeks 
, Dials  Creek 
Big  Slash 

Big  Creek-Flat  Fork  Reach 
Big  Creek-Pine;.  Fork  Reach 
Lower  ?i,  Creek 
Big  Cyoress-Blg  Creek 
j Prairie  C.,  :-rei s-fii ■:  Creek 


PEACH  T C/D  C. 


Lower  White  River 

White  River-DeV -Lis  BimII  tc  ,'t 

Lower  ’White  ?i.ver  Tributar'  er. 

. Big.  Bayou  Lop. rue 
Little  Bayou  Lame 


;*♦  Laconia  Circle  Water tnca 


REACH  TOTAL 


l/Includes  woodland  -razed. 

2/ Includes  State  matching  funds  for  technical  assistance  to  Forest  ana  ACP  cost  r.nar.rw. . 

3/Data  on  cropland  ana  -rarr-land  could  not  he  broken  down  to  a vaterrheo  has;.'  (re.  • < 

^/Extrapolation  ot  and  treatment  > y reaches  in  areas  wh>-re  dctai  -ea  « asic  data  war  not  a . a.  Lai  ^ . 
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ACCELERATED  LAND  TREATMENT 


b. 


Structural  measures. 


(1)  Individual  structural  measures  outsiie  of  subwatershed- 
type  projects  (see  Table  15)  are  induce  1 in  trie  1 - to  15-year 

plan  for  the  following  7 subwatersneds : Nos.  9,  22,  35,  36,  47,  a8,  and 
57-  These  structural  measures  consist  of  9 single -purpose  recreation 
structures  and  1 single -purpose  municipal  and  industrial  structure. 

One  additional  potential  single -purpose  recreation  structure  is  pro- 
vided in  a subwaters’ned-type  project  in  Suowatershed  No.  77-  Complete 
watershed  protection  measures  are  planned  for  installation  in  these 
subwatersheds  during  the  next  10-  to  15-year  period. 

(2)  Subwatershed-type  projects  listed  in  tne  10-  to  15-year 
plan  include  849  floodwater  retarding  or  multi pie -purpose  structures  in 
50  subwatersneds.  Plans  in  10  of  the  above  subwatersheds  include 
combinations  of  floodwater  retarding  structures  and  974  miles  of  channel 
improvement.  Other  structural  measures  include  2,543  miles  of  multiple- 
purpose  channel  improvement  for  flood  prevention  and  agricultural  water 
management  in  29  subwatersheds.  Irrigation  storage  was  provided  in  5 
potential  multiple -purpose  upstream  structures  located  in  Subwatersneds 
Nos.  4,  92,  and  94-  Cost  and  benefit  data  are  listed  in  appropriate 
tables.  Watershed  protection  measures  are  planned  for  installation 

in  the  above  79  subwatersheds  and  in  Subwatershed  No.  107  within  the 
next  10-  to  15-years.  Table  38  lists  pertinent  data  for  all  planned 
structural  measures. 

c . Subwatersned  projects  upstream  structural  measures. 

(l)  Flood  prevention. 

(a)  Structural  measures. 

1.  Severe  flood  problems  exist  in  most  of  the 
subwatersheds  in  upstream  areas  of  the  White  River  Basin.  In  50  of 
the  subwatersheds  these  problems  are  of  sufficient  magnitude  to  justify 
project-type  action  to  reduce  flood  damages.  The  installation  of  upstream 
floodwater  retarding  structures  and  other  flood  prevention  and  watershed 
protection  measures  would  be  a local  undertaxing  with  Federal  technical 
and  financial  assistance.  The  improvements  would  be  installed  when 
local  interests  are  prepared  to  assume  their  responsibilities.  It  is  rec- 
ommended that  the  total  program,  be  installed  in  10  to  15  years. 

2.  Floodwater  retarding  structures  or  other  impound- 
ment-type structures  are  needed  and  feasible  in  50  subwatersheds.  Plans 
in  10  of  these  include  both  floodwater  retarding  structures  and  channel 
improvement.  This  segment  of  the  plan  provides  for  849  impoundment -type 
structures  having  floodwater  detention  storage  as  a purpose.  Other  stor- 
age purposes  served  by  36  of  the  above  structures  incorporating  multiple- 
purpose  features  are  municipal  and  industrial,  recreation,  irrigation, 
fish  and  wildlife,  and  water  quality  control.  All  structure  locations 
are  shown  on  Potential  Works  of  Improvement  Maps.  Plates  P-21  to  P-46. 
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TABLE  38 


PERTINENT  DATA  ON  STRUCTURES 

SOIL  CONSERVATION  SERVICE  - UPSTREAM  WATERSHED  PROJECTS 


Purpose 

Sub- 

Water- 

sneds 

Struc- 

tures 

Total 

Storage 

Channel 

Improve- 

ment 

Two.) 

(No.) 

(Ac. IX. ) 

(Miles) 

IMPOUNDMENT-TYPE  STRUCTURES 
Single  Purpose : 

Flood  Prevention 

50 

813 

1,102,073 

Recreation 

7 

10 

21,840 

Municipal  & Industrial 

1 

1 

1,767 

Multiple  Purpose: 

Flood  Prevention  & Recreation 

15 

17 

123,069 

Flood  Prev.  & Municipal  & Industrial 

10 

11 

86 , 336 

Flood  Prevention  & Irrigation 

3 

5 

28,697 

- 

Flood  Prev.  & Fish  & Wildlife 

2 

2 

19,318 

- 

Flood  Prev.  & Water  quality  Control 

l 

1 

12 . 192 

Subtotal  - Imooui.-  s unt-t  /no  structure.'- 

1/860 

1,397,292 

_ 

Multiple  Purpose: 

Flood  Prevention  & Agricultural  Water 
Mgt.  Channel  L'.oroveraent.  (not  asso- 
ciated with  FWP  structures) 

29 

2,583 

Multiple  Pumose: 

Flood  Prevention  & Agricultural  Water 
Mgt.  Channel  Improvement  (associated 
with  FWR  structures) 

10 

978  i 

Totals  - IG-li  Year  Plan 

U 

860 

HR 

3,517 

I^/Floodwater  storage  as  a project  purpose  is  planned  in  889  structures. 

No  flood  storage  planned  as  a project  purpose  in  10  single  purpose 
recreation  sites  and  1 single  purpose  site  for  municipal  and  industrial 
storage. 

2/Direct  addition  not  valid  due  to  overlapping  purposes  in  may  sub-water- 
sheds. Subwatershed-type  projects  are  planned  in  79  subwatersheds, 
^/includes  6 miles  of  flood  prevention  channel  improvement. 


_3.  Pertinent  reservoir  data  summarized  by  sub- 
watersheds, including  quantities  of  storage  by  purposes,  are  shown  in 
structure  data  Table  39*  Structure  installation  costs  and  annual 
costs  and  benefits  are  summarized  by  watersheds,  as  shown  in  Table  40. 
Individual  structure  storage  data,  design  features,  and  costs,  are 
listed  in  appropriate  tables  in  each  subwatershed  preliminary  investig- 
ation report  prepared  during  the  basin  study.  Current  upstream  structure 
design  criteria  were  used.  Hydrologic  design  criteria  not  listed  on 
Table  39  are  shown  in  Appendix  C. 

(b)  Cost.  Using  the  1965  price  base,  the  total  estimated 
installation  cost  of  the  above  listed  c4-9  structures  allocated  to 

flood  prevention,  including  miles  of  flood  prevention  channel  improve- 
ment, is  $134,790* TOO  of  which  $127,764,400  would  be  borne  by  Federal 
funds  and  $7*026, 3°0  by  non- Federal  funds.  The  total  estimated  annual 
cost  of  these  measures,  including  $loo,^00  annual  operation  and  maintenance 
costs,  would  be  $4, 493*400.  Costs  and  benefits  by  purposes  are  summarized 
in  Table  43  which  is  presented  later  in  this  section. 

(c)  Benefits ■ Flood  prevent ior  benefits  are  based  on 
reduction  of  floodwater  and  sediment  damages  in  the  flood  plain,  and 
the  more  intensive  use  of  the  flood  plain  trat  w \ uld  result  from  the 
reduction  of  the  flood  hazards.  The  damage  duct  benefits  were 
determined  as  the  difference  between  the  estimated  average  annual  dam- 
ages with  and  without  the  planned  improvements.  On  the  basis  of  prices 
prevailing  in  1965*  average  annual  costs  allocated  to  flood  preven- 
tion were  estimated  to  be  $4, 493*400  and  average  annual  benefits  were 
estimated  to  be  $10,311,000.  The  benefit- to-cost  ratio  was  2.3:1* 

(d)  Cost  sharing.  The  upstream  structural  measures 

for  flood  prevention  on  non- Federal  lands  would  be  elements  of  complete 
watershed  development  projects  and  would  be  installed  as  iocal  under- 
takings with  Federal  financial  and  technical  assistance.  Local  interests 
would  be  required  to  provide  all  lands,  easements,  rights-of-way,  and 
relocations  necessary  for  the  instal lation  flood  prevention 

measures.  Local  interests  also  would  be  require'  t:  maintain  and  operate 
the  improvements  after  completion.  \ ntracts  for  upstream  reservoirs  cn 
Federal  lands  with  storage  for  flood  prevention  would  be  administered  by 
the  Department  of  .Agriculture. 

( 2 ) Muni c i pal  and  industrial  rt  rage  ( water  supply. ) 

(a)  Structural  measures.  Investigations  by  the  U.  S. 
Geological  Survey  determined  that  ground  water  is  net  available  at 
reasonable  depths  or  in  appreciable  quantities  at  all  locations  in  the 
Ozark  Plateau  portion  of  the  White  River  Basin.  The  development  of 
surface  water  resources  was  considered  tc  be  the  most  practical  and 
economical  method  of  meeting  the  demand  for  water  for  municipal  and 
industrial  use  in  the  upstream  areas.  This  segment  of  the  plan  provides 
for  municipal  and  industrial  storage  in  11  potential  multiple-purpose 
floodwater  retarding  and  municipal  and  industrial  sites  located  in  Sub- 
watersheds Nos.  1,  3*  6,  11,  19*  33*  44,  92,  94,  and  101.  Under  existing 
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TABLE  39 

STRUCTURE  DATA  - UPSTREAM  IMPOUNDMENT -TYPE  STRUCTURES 
SOIL  CONSERVATION  SERVICE  UPSTREAM  WATERSHED  PROJECTS 
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Water- 

shed 

*o. 

Structure.  Measures 
ana  Pur  nose 

Pr<  -.stalls*  . . • 

....  i ' 

Rrjiu-i.  Ct,s. 

•nnssj 
benx*  tt 
(i'o.  .j*  1 

Benefit- 

Coat 

Ratio 

Feue ral 

Moo- 

Feftera. 

Total  • 

Anx,rtiih  • 

of  Inati..  • 
la  t ion 
Cost:  1 

Ope  rati.*!* 
ari'i  Main* 
teuanae 
Costs 

Total 

/vDii  Oil  i 

Costs  * 



- (Dollar) 

— 

* 

1 

FWP,  1 FVR&M  I 

5,8o6,2<>j 

sb7 . . 00| 

8,2>3, 7001 

2>*  ,2oOJ 

i ,900 

2-jr 

2te* . y v* 

1.3:1 

3 

11 

fwr,  l wraw<, 

2 FVhW-I 

4,19o,l * 

426 , 500 1 

. 

151,5001 

3, “DO 

154,9CK* 

170*700 

1.1:1 

4 

13 

yvp.  l WHti 

2,0  jfc,4<> 

122, 000 f 

2 , 156,40  . 

2,400 

Vj.lO-  j 

lie,/'  * 

1.9:1 

o 

21 

FVR,  1 FWKAM  I 

5 ,11b , 1 v 

447  ,4  > • 

. >6  • -■ 

lfca  ,30<*' 

2 ,600 

185,10*' 

27b ,200 

1.2:1 

8 

13 

FVR,  1 KWMt/’ . W . 

... 

255,500 

3,614  > , 

lift,  jOOt 

3,600 

121,900 

1/4,400 

1.4:1 

9 

1 M-I 

- 

372 , 500 

372,500 

12,.  >3 

5 ,000 

. , 

16,001. 

1.4:1 

10 

5 

FWP 

04m  , OX. 

12.J.0U 

656, 100 j 

■ - , 

22 , ‘-Oo 

^9,800 

1.3:1 

u 

FVR.  1 FVK4M  r 

1 ,646,700 

21«-,700] 

1 ,&**-  ,*.<>  < 

01  .rjoi 

L 200 

• - , • 0 

95, 6X3 

1.‘  : 1 

1* 

U 

FWP. 

3, ft1  .itfL/j 

265 .600 

4 , Oj  ,6oui 

1*3  .406! 

5 , 700 

139, ic-  , 

a , 1 I*  ' 

1.2:1 

io 

8 

>Vn 

x, 696, 7 JO 

118,100 

l ,016,  500 ■ 

59,  .‘JOj 

X.OOO 

61 , IOC  1 

bj,t>oo 

1.3:1 

1ft 

2 

FVR 

>’3, .00 

8,ro,.| 

1 0 , 9i>- 

400 

ll,30f.| 

17,900 

1.6:1 

19 

6 

FVR , 1 «VKS*-I 

2 ,*  14  ,200 

. , 4 . 600 1 

2,728,  M 

fi9 . 304  • 

. JO 

91,6c. 

> 

- 1 

20 

10 

FVR 

w ,22^,200 

,7,730. 

75,400 

. ,00c 

77,  “87 

76,300 

a 

22 

1 R 

76 . , 300 

783,  Jl>. 

2‘  ,0<  « 

•JO 

25,5 0O j 

25,500 

_.j;l 

27 

1 

FVR 

67  .600 

3,300 

ft:  ,900! 

l ,800| 

200 

, • 

5 ,800 

1.9:1 

32 

12 

FWP 

112  9J0j 

a .o  r,  ,60  i 

5 b oo  J 

2,400 

90,600 

96.iOO 

J .1:1 

33 

6 

?VP.  1 FVFtf*-I 

1,507  ,000 

237,3001 

1.7**.  300; 

] ■ ■ 

1 ,800 

58,900) 

; C*,600 

1.7:1 

3*5 

1 R 

774 , 5 <;■ 

7/4,5  LA.  > 

25 ,400| 

500 

25  .'XX> 

1.0:1 

36 

22 

1 R 

141,7(1 

106.400 

i.41  . / >- 

4 ,60l< 

2X1 

**,tX- 

-* 

1.0:1 

>VP 

44 

15 

FVR  1 FVMM-I, 

1 

FVR&F . W . , 1 FWR&i  , 

7 Hi.  Cl  2' 

2,393,9*. 

430,050 

2 ,024  , - A,» 

9LJ  ,OiXj! 

7,300 

99,000 

248,500 

2-ti 

<*5 

10 

FWP 

bo 

47.600' 

* ' 

,.  K) 

1.60c 

33,tMXj| 

67,900 

2.0:1 

47 

2 R 

1,518,70c* 

' . ‘.'16 .7  10, 

49,800 

. . »JO 

50,6o0; 

to, 800 

1.0:1 

4b 

1 R 

08-  .630 

. 

22,800 

500 

J:ft»  300' 

2 • , 307 

1.0:1 

51 

47 

PV.  . . FWkii' 

o,_2b  4 < 

297,2001 

6,  . 2 3 ,tXA)j 

a X ) , A 

9.WX) 

^23..  O 

x , liV-  ,6 00 

1.3:1 

52 

161  Mi.  Cl 

1,537,500 

1,241 ,000 

p 779,300. 

91,  OCX) 

J , 700 

lib, 701 

6S5  ,2  JO 

4 .m  ; 

53 

31 

FVR,  2 FVR4P, 

190  Ml.  Cl 

7,069,; 

1,631,350! 

ft  , ' .,9-  • 

285 . xoj 

1*‘  ,700 

. > 

1,J>,1Q0 

• . . 

55 

165  Ml.  Cl 

1, 600,900 

926 ,6‘ 

*•  ,6i/f 

73,8-00 

• '• 

' .'  ' 

4 . •*  : 1 

56 

7 

PVR 

2 ,6l8,oO.' 

lbj , 500 

2 /e,  VK)  1 

/1 ,100} 

20,  .>X’ 

111,  IOC 

4-JC . 500 

3.1  1 

57 

3 R 

2.4-P3  .80 

.^.Hb.bool 

b1)  6CO| 

1,500 

82,100, 

62,100 

. . 

58 

5 

FVR 

ub?  ,600 

.'.•.1,1001 

17, d o| 

x , XX) 

18,200 

,40j 

3.0  1 

49 

9 

FVP 

• , .*x> 

1U5  .<  <X? 

• •>-*.  ■ • 

62,400) 

I.80O 

, 200 

176,400 

2."  ■ 1 

62 

25 

FWP 

.. , ido.ik/) 

124 , 300{ 

2,ln,ioo[ 

7:  ,7oo| 

,9«) 

79,oo°| 

204,200 

2.6:1 

6 j 

10 

FV1- 

2 , W:  d.-.O 

J ',c  ,900/ 

2,7.4,700; 

90, 2 CO  j 

. ,bOC 

9? , 300 ' 

264,000 

2.“:i 

04 

6 

FVR 

956,200 

•*  i ,800| 

1,004  1 

<2 , 900 

1,700 

34, 600 | 

96,100 

2.8:1 

be 

J6  Ml.  Cl 

4r  -,4.x* 

241,6001 

/-  . •• 

23,  V'  *>: 

r-’J.900 

44  .tXX), 

248,100 

5.61 

66 

4l  Mi.  Cl 

l£  ; , Hryj 

107,800 

?91 , .'XT'  | 

9 ‘-O; 

8,100 

17,600; 

j*ft,60o 

...8-:l 

70 

36 

FVR,  1 ’’VBAR 

4 6<e  .Roc 

409,300| 

164 ,400, 

600 

J.72  .200 

4^7,000 

2.7;  1 

71 

23 

FVR 

,200)  2-V  .'(-7J 

110,9O0| 

4,5tO 

li*> . 4.  *' 

19-., 90) 

L.?:l 

72 

25 

PVF,  1 FVkvK 

4 V*  >00 

J4  i , ; 00| 

4 ,( 

i‘  ior* 

6.  -00 

It  7,400 

..  614  *,.>■' 

1.71 

73 

3^ 

FVR,  2 FVR&K 

6 , 8j9  . 2oj 

623,600( 
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Project 

Installation 

Costs  V 

Annual  Cost 

— — — " 

— 

Water 

shed 

No. 

Structural  Measures 
and  Purpose 

Federal 

Non- 

Pederal 

Total 

Amorti za 1 n 
of  Instal- 
lation 
Costs 

Operation 
and  Main- 
tenance 
Costs 

Total 

Annual 

Cost 

Annual 

Benefits 

(Dollar) 

Benefit- 

Cost 

Ratio 

105 

7 FVR,  55  Mi.  Cl 

2,437,100 

683,100 

(Dollar)  - - 

I 

3,120,2001  135,700 

42 , 700 

_____ 

178,400 

233.200 

1.3:1 

10b 

ib  Mi.  Cl 

447,000 

287,500 

734,500 

24,100 

19.50U 

43,600 

‘7,400 

1.3:1 

10b 

lb  Mi.  Cl 

22b, 000 

171,700 

399,700 

13,100 

9,900 

2 3,000 

78,100 

3.4:1 

109 

4m  FVR , 179  Ma.  Cl 

4,171,000 

i, 433, 000 

1 , 604  , C*X> 

299,600 

131,600 

431,200 

/99.61KJ 

1.9:1 

no 

33  FVR , 163  Ml.  Cl 

3,674,000 

1,398,300 

5,072,300 

233,600 

124, 8 JO 

356, 4 JO 

590,600 

1.6:1 

111 

9 FVR,  140  Ml.  Cl 

2,170,200 

895,100 

3 , 061-  , 3(Xi 

173,400 

105,600 

279,000 

881,100 

3-2:1 

112 

132  Ml.  Cl 

1,700,400 

843,100 

2,543,500 

lbO,4oG 

91,30u 
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905,600 

3.9.1 
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166  Mi.  Cl 
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68,700 
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886.000 

2. 91 

n.4 

3?  Ml.  Cl 

442,900 

204,900 

047,600 

3O.30O 

21,300 

51,600 

108,000 

2.1:1 

nt) 

13b  Mi.  Cl 

1,283,700 

705,300 

1,991.000 

135,400 

70,000 

206,200 

5**6 , 300 

2.6:1 

118 

116  Ml  . Cl 

1,537,200 

885  ,800 

2, .22 ,800 

195,800 

92,800 

208,600 

1,522,100 

5. 31 

U9 

189  Ml.  Cl 

2,386,200 

1,449,800 

4,036.000 

224,900 

133,300 

356,200 

1,062,200 

3.0:1 
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40  Mi.  Cl 

t>13 ,600 

298,600 

914,200 

42,900 

29,700 

72,600 

151,600 

2.1:1 

121 

10  Ml.  Cl 

199.000 

117,700 

316,700 

15,300 

9,800 

25 , 300 

49,500 

2.0:1 
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54  Mi.  Cl 
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473,000 

i, 393,OOu 

4^,oOo 

4o,00o 

85,600 

236,200 

2.6:1 
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35  Ml . Cl 

507,700 
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?4,t0o 

22 , 100 

4b,o00 
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4.3:1 
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110  Mi.  Cl 

1,400,100 
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57, }o0 

310, 20u 
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2.8:1 

1 25 

211  Mi.  Cl 

2,723,100 

1,294,600 

4,017,700 

377,100 

79,200 

456,300 

1,665,500 

3.7:1 
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133  Mi.  Cl 

1,452,900 

694,600 

2,147,500 

140,000 

35,8oO 

175 ,600 

585,000 

3.3:1 

128 

124  Mi.  Cl 

1,253,900 

648,800 

1,900,700 

131,100 

40,200 

191 , 30u 

672,900 

3.5:1 

130 

49  Mi . Cl 

1,036,300 

565,000 

1,601,300 

52,500 

45,000 

97,500 

465  ,400 

4.8:1 

132 

10b  Mi.  Cl 

9,253,300 

2,179,70 0 

6,433,000 

210, 7o0 

164,700 

395  ,4oo 

1,773,400 

4.5:1 

133 

5b  Mi.  Cl 

1,413, boo 

796,100 

2,209,900 

72,400 

61,400 

133,000 

871,100 

6.5:1 

B 

23  Mi.  Cl 

400,400 

270.400 

670,800 

32.200 

19,700 

t 1.900 

52,500 

1.0:1 

TOTAL 

37,402,700. 

226.159.500 

8,  fall,  Oa. 

11,222.700 

30.145.000 

2.7:1 

LEGEND'  FVR  - Floodvater  Retarding 

M-I  - Municipal  & Indus trini  Water  Supply 
R - Recreation 
F.W.  - Fish  & Wildlife 

WQ  - Water  Quality  Control 
I - Irrigation 
Cl  - Channel  Improvement 


1/Price  Base  - 1965. 

2/Slx  miles  of  channel  improvement  for  flood  prevention  only. 
One  mile  of  ami ti purpose  channel. 

2/To  be  considered  if  Water  Valley  Dam  is  eliminated. 
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programs,  the  costs  of  providing  surface  water  storage  for  water 
supply  is  a non-Federal  responsibility,  except  in  hardship  areas  such 
as  Subwatershed  No.  91*-  where  some  Federal  cost-sharing  may  be  possible. 
The  improvements  would  be  installed  when  non-Federal  interests  are 
prepared  to  assume  their  responsibility.  It  is  estimated  that  the 
program  for  water  supply  storage  in  the  upstream  areas  can  be  installed 
in  10  to  15  years. 

(b)  Cost ■ Using  the  1965  price  base,  the  total 
estimated  installation  cost  of  the  above  listed  11  structures  allocated 
to  municipal  and  industrial  storage  is  $1,051,000.  The  total  estimated 
annual  cost  of  these  measures  allocated  to  municipal  and  industrial 
storage,  including  $5,500  annual  operation  and  maintenance  costs,  would 
be  $39,900. 


(c)  Benefits.  Water  supply  benefits  would  accrue  from 
increased  quantities  of  water  made  available  as  the  result  of  the 
installation  of  the  planned  reservoirs.  These  benefits  were  determined 
on  the  basis  of  obtaining  water  of  equal  quantity  and  quality  from  the 
least  costly  alternative.  On  the  basis  of  prices  prevailing  in  1965, 
average  annual,  costs  were  estimated  to  be  $39,900  and  average  annual 
benefits  were  estimated  to  be  $80,700.  The  benefit -to -cost  ratio  was 
2.0:1. 


(d)  Cost  sharing.  Local  interests  would  be  required 
to  assume  all  of  the  costs  allocated  to  municipal  and  industrial  storage 
except  in  Subwatershed  No.  9^-  Accordingly,  non-Federal  interests  would 
be  required  to  start  repayment  of  the  estimated  first  cost  of  $991,100 
allocated  to  water  supply  at  such  time  as  the  stored  waters  are  first 
used.  The  Federal  share  of  first  costs  in  Subwatershed  No.  9^  is 
$59,900-  Local  interests  would  be  required  to  provide  all  lands,  ease- 
ments, rights-of-way,  and  relocations  necessary  for  the  installation 
of  these  multiple -purpose  structures.  Local  interests  also  would  be 
required  to  operate  and  maintain  the  improvements  after  completion. 

(3 ) Recreation. 

(a)  Structural  measures. 

1.  The  future  demand  for  public  recreation  in  the 
basin  is  estimated  to  be  9,500,000  recreation  days  by  the  year  1980.  Much 
of  this  demand  will  center  on  the  available  water-based  developments . 
Studies  indicate  that  all  feasible  water-based  recreation  developments 

in  the  basin  will  be  utilized  to  the  maximum  extent. 

2.  Recreation  storage  is  needed  and  feasible  in 
17  potential  multiple -purpose  floclwater  retarding  ar.d  recreation  reser- 
voirs located  in  Subwatersheds  Nos.  M+,  51,  53 < 70,  ”2,  73 , 7^>  75,  77, 

78,  83,  9^,  100,  101,  and  10U. 
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3-  On  non-Federal  lands,  the  provision  of 
recreation  in  upstream  structures  would  be  a local  undertaking  with 
Federal  financial  and  technical  assistance.  The  improvements  would 
be  installed  when  local  interests  are  prepared  to  assume  their  respons- 
ibilities. It  is  estimated  that  this  element  of  trie  program  for  recrea- 
tion development  can  be  installed  in  10  to  IS  years. 

(b)  Cost . Using  the  1965  price  base,  the  total 
estimated  installation  cost  of  the  above  listed  17  structures  allocated 
to  recreation  storage  is  $5,089,300  of  which  $3,184,300  would  be  borne 

by  Federal  funis  and  $1,905,300  by  non-Federal  funds.  The  total  estimated 
annual  cost  of  these  measures  allocated  to  recreation,  including 
$10,100  annual  operation  and  maintenance  costs,  would  be  $176,800. 

(c)  Benefits. 


1.  The  evaluation  f recreation  and  incidental 
recreational  benefits  was  limited  to  those  expected  to  accrue  to 
organized  groups  or  the  general  public.  These  benefits  were  based  on 
the  value  of  a recreation- day,  and  the  estimated  number  of  recreation- 
days  was  based  on  secondary  data  and  field  surveys  made  for  similar 
areas  by  Soil  Conservation  Service  biologists.  The  Bureau  of  Outdoor 
Recreation  for  the  Southeast  Region  supplied  data  and  assistance  in 
developing  information  for  establishing  dollar  value  for  both  the 
recreation  and  incidental  recreation  benefits. 

2.  Or.  the  basis  of  prices  prevailing  in  1965, 
average  annual  costs  allocated  to  recreation  were  estimated  to  be 
$176,800  and  average  annual  benefits  were  estimated  to  be  $590,600.  The 
benefit-to-cost  ratio  was  3-3?l* 

(d)  Cost  sharing.  The  Use  of  Facilities  method  for 
determining  cost  allocation  was  used.  The  Federal  share  would  be  50 
percent  of  construction  cost.,  land,  easements,  rights-of-way,  and  minimum 
basic  facilities,  and  all  of  the  installation  services  costs.  The  non- 
Federal  cost  would  be  all  of  the  administration,  water  rights,  and  50 
percent  of  the  construction,  land,  easements,  rights-of-way,  and  minimum 
basic  facilities  costs,  and  all  of  the  operation  and  maintenance  costs. 
Cost  sharing  of  land  righus  for  the  17  multiple -purpose  structures  is 
listed  in  Table  4l. 

(4)  Irrigation. 

(a)  Structural  measures.  The  timely  use  of  irrigation 
water  to  supplement  rainfall  greatly  increases  yields  of  crops  grown  in 
the  area.  The  availability  of  a dependable  supply  of  moisture  enables 
the  farmer  to  use  increased  amounts  of  fertilizers  and  other  practices 
which  greatly  increase  yields  and  net  income.  Irrigation  storage  was 
provided  in  5 multi pie -purpose  flooiwater  retarding  and  irrigation  struc- 
tures in  Subwatersheds  Nos.  4,  92,  and  94.  An  estimated  3,-)66  acres  will 
be  provided  irrigation  water  from  t he  s ■ structures. 


TABLE  4l 

OST  SHARING- LAND  RIGHTS  FOR  PUBLIC  RECREATION  DEVELOPMENTS 
DEPARTMENT  OF  AGRICULTURE  UPSTREAM  WATERSHED  PROGRAM 
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(b)  Cost . Using  the  19(0  price  base,  tiie  total  estimated 
installation  cost  of  the  5 structures  allocated  to  irrigation  is 
$524,600  of  which  $255,700  would  oe  borne  by  Fe  leral  funds  and  $268,900 
oy  non-Federal  funds.  The  total  estimated  annual  cost  allocated  to  irri- 
gation, including  $1,400  annual  operation  and  maintenance  costs,  would 
be  $18,500. 

(e)  Benefit:-'.  ■ The  increased  net  income  from  the 
larger  yields  resulting  from  irrigating  the  crops  presently  grown  in  the 
areas  was  use  i as  a benefit.  Corn,  truck,  sorghum  silage,  and  alfalfa 
are  the  main  crops  which  would  be-  irrigated.  On  the  oasis  of  prices 
prevailing  in  1965,  average  annual  costs  of  tne  5 structures  allocated  to 
irrigation  were  estimated  to  be  $18,500  and  average  annual  benefits  were 
estimate!  to  be  $67,800.  The  benefit-to-cost  ratio  was  3-7:1- 

(i)  Cost  sharing.  Federal  funds  would  bear  50  percent 
of  the  construction  costs  of  the  mult iple -purpose  storage  reservoirs 
allocated  to  irrigation  and  all  of  the  installation  services  costs.  The 
non-Federal  costs  would  be  50  percent  of  the  construction  costs  and  ail 
of  the  land,  easements,  rights-of-way,  administration  of  contracts, 
water  rights,  and  all  of  the  operation  and  maintenance  costs.  Total 
installation  cost  of  the  5 impoundment -type  structures  allocated  to 
irrigation  is  $524,600  of  which  $255,700  would  be  borne  by  Federal 
funds  uni  $268,900  by  non-Federal  funds.  Total  estimated  arnual  cost 
allocated  to  irrigation,  including  $1,401  annual  operation  and  mainte- 
nance costs,  would  be  $18,500.  Estimated  totai^  annual  benefits  would 
be  $67,800. 

(5)  Fish  ar.i  wildlife. 

(a)  Structural  - oasures ■ Tnis  segment  of  the  plan  pro- 
vides for  2 multiple-purpose  floodwater  regarding  and  fish  and  wildlife 
structures,  located  ir.  Subwater  she  is  Nos.  3 and  4m-. 

(b)  Cost.  Using  tne  1965  price  base,  the  total 
estimated  installation  cost  of  tne  2 structures  allocated  to  fish  ar.d 
wildlife  is  $702,900  of  which  $392,600  would  be  borne  by  Federal  funds, 
and  $310,300  by  non-Federal  funds.  The  total  estimated  annual  cost  of 
these  measures  allocated  to  fisn  and  wildlife,  including  $1,3*00  annual 
operation  and  maintenance  costs,  would  ■ $24,300. 

(c)  Benefits ■ The  evaluation  of  benefits  was  limited  to 
those  expected  to  accrue  to  organized  groups  or  the  general  public. 

These  benefits  were  based  on  the  value  of  a visitor  day-of-use  and  the 
estimated  number  of  visitor  days-of-annual-use  was  Dasei  on  secondary 
data  and  field  surveys  made  for  similar  areas  cy  Soil  Conservation 
Service  biologists.  On  the  basis  of  or  ices  orevaiiing  in  1965,  average 
annual  costs  allocated  to  fisn  and  wildlife  were  estimated  to  be  $24,300 
and  average  annual  benefits  were  estimated  to  be  $118,60  •.  The  benefit- 
to-cost  ratio  was  4.9:1. 
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(d)  Cost  sharing' ■ The  Use  of  Facilities  method  for 
determining  cost  allocation  was  used.  The  Federal  share  would  be  ^0 
percent  of  construction  cost,  land,  easements,  rights-of-way,  and 
minimum  basic  facilities,  and  all  of  the  installation  services  costs. 
The  non-Federal  cost  would  be  all  of  the  administration,  water  rights, 
and  50  percent  of  the  construction,  land,  easements,  rights-of-way, 
and  minimum  basic  facilities  costs,  and  all  of  the  operation  and 
maintenance  costs. 

(6)  Water  quality  control. 

(a)  Structural  measures. 

1.  Storage  to  provide  for  water  quality  control 
is  particularly  needed  during  prolonged  drought  periods.  Even  with 
acceptable  levels  of  waste  treatment,  certain  materials  that  affect 
the  hydrologic  and  biologic  balance  of  the  West  Fork  of  the  White 
River  below  Fayetteville,  Arkansas,  will  adversely  affect  the  use  of 
the  upper  reaches  of  Beaver  Reservoir  for  domestic,  industrial,  fish 
and  wildlife,  and  recreation  purposes.  Population  growth  in  this  area 
is  expected  to  increase  the  need  for  quality  control.  The  appearance 
of  the  stream,  its  ability  to  maintain  aquatic  life,  and  use  for  rec- 
reation may  be  greatly  enhanced  during  drought  periods  by  releases 
from  upstream  reservoirs. 


2.  Storage  capacity  for  streamflow  augmentation 
needs  was  based  on  the  releases  from  the  reservoir  needed  to  maintain 
adequate  streamflow  for  acceptable  quality  of  vater  under  conditions 
expected  to  prevail  with  the  estimated  development  of  the  upstream 
areas  to  the  year  1980.  For  quality  studies,  the  base  flow  of  the 
stream  was  considered  to  be  the  low  natural  runoff,  prior  to  develop- 
ment, expected  to  be  exceeded  95  percent  of  the  time  (once  in  20  years 
drought  recurrence  interval). 

The  plan  for  streamflow  augmentation  was 
formulated  so  as  to  obtain  a minimum  acceptable  level  of  water  quality. 
This  determination  was  made  on  the  basis  of  water  quality  levels 
expected  to  prevail  after  the  installation  of  the  highest  practical 
level  of  waste  treatment  measures.  Accordingly,  storage  for  stream- 
flow  augmentation  is  not  provided  in  lieu  of  waste  treatment. 

4.  The  plan  provides  for  storage  of  water  for 
streamflow  augmentation  in  one  multiple-purpose  floodwater  retarding 
and  water  quality  control  structure  in  Subwatershed  No.  3-  Gated  or 
regulated  releases  will  be  provided.  The  improvement  would  be  instal- 
led when  local  interests  are  prepared  to  assume  their  responsibilities. 
An  immediate  need  exists  for  streamflow  augmentation. 


(t>)  Cost . Using  the  1969  price  uase,  the  total  estimated 
installation  cost  of  this  structure  allocated  to  water  quality  control 
is  $997, COO  of  which  $909,700  would  be  borne  by  Federal  funds,  and 
$88,100  by  non-Federal  funds.  The  total  estimatea  annual  cost  allo- 
cated to  water  quality  control,  including  $80  annual  operation  and 
maintenance  costs,  would  be  $33,9CO. 

(c)  benefits . Water  quality  control  benefits  would 
accrue  from  improving  the  quality  of  water  in  the  upstream  area  dur- 
ing periods  of  low  natural  streamflow.  These  benefits  were  determined 
on  the  basis  of  obtaining  water  of  equal  quantity  and  quality  from  the 
least  costly  alternative.  Incidental  benefits  would  accrue  to  recrea- 
tion, and  fish  and  wildlife.  Average  annual  costs  allocated  to  water 
quality  control  were  estimated  to  be  $33 , 5C0  and  average  annual  pri- 
mary benefits  were  estimated  to  be  $40,30 j. 

(d)  Cost  sharing. 

1.  The  Federal  Water  foliation  Control  Act,  as 
amended,  33  USC.  466  et  seq. , provides  that  the  costs  of  water 
quality  control  features  incorporateu  in  any  Federal  reservoir  shall 
be  determined  and  the  beneficiaries  identified.  However,  when  the 
benefits  are  widespread  or  national  in  scope,  the  costs  of  such 
features  are  nonreinbursable . 

2.  It  is  proposed  that  the  sharing  of  costs  for 
water  quality  control  in  the  upstream  reservoir  in  the  White  River 
Basin  be  on  the  same  basis  as  that  provided  for  Federal  reservoirs 
in  the  Federal  Water  Pollution  Control  Act.  The  benefits  which 
accrue  from  this  feature  are,  for  the  most  part,  downstream  from 
the  subwatershed  in  which  storage  would  be  developed.  The  benefits 
from  the  provision  of  storage  for  streamflow  regulation  for  water 
quality  control  are  widespread  in  scope  and  specific  beneficiaries 
are  not  identifiable. 

3.  All  of  the  construction  and  installation 
services  costs  for  the  provision  of  storage  for  streamflow 
regulation  would  be  borne  by  the  Federal  Government . Non- 
Federal  interests  would  be  required  to  furnish  land,  easements  and 
rights-of-way,  .administration  of  contracts,  ana  water  rights. 

4.  Prior  to  the  installation  of  this  reservoir, 
the  Secretary  of  Agriculture  would  consult  with  the  Commissioner 
of  the  Federal  Water  Pollution  Control  Administration  to  determine 
whether  modification  of  the  proposeu  storage  for  streamflow  regu- 
lation for  water  quality  control  is  needed  in  view  of  possible 
changed  requirements  since  the  formulation  of  the  plan. 
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d.  Subwatershed  projects,  multiple-purpose  flood  prevention 
and  agricultural  water  management  charnels. 

( 1 )  Channel  improvements. 

(a)  Potentially  feasible  structural  measures  consist 
of  3,511  miles  of  channel  improvement  propose!  ir.  39  subwatersheds. 

The  locations  of  the  principal  channels  are  shown  on  the  Potential 
Works  of  Improvement  Maps,  and  pertinent  data  are  summarized  by  sub- 
watersheds in  Table  42.  Studies  have  shown  that  these  measures  are 
needed  to  solve  urgent  flood  and  other  related  water  management  problems 
through  1980. 


(b)  In  the  29  subwatersheds  iri  which  only  channel 
improvement  is  proposed,  benefits  from  drainage  were  calculated  on  a 
total  of  1,223,389  acres.  In  the  10  subwatershe is  in  wnich  impoundment- 
type  structures  and  channel  improvement  were  planned,  benefits  were 
calculated  on  308,459  acres.  Acres  benefited  were  not  separated  due 
to  overlapping  of  purposes. 

(2)  Cost . Total  installation  cost  of  the  3 >511  miles  of 
channels,  including  14,058  grade  stabilization  structures,  would  be 
$75,868,400  of  which  $4-9,427>900  wouli  be  borne  by  Federal  funds 
and  $26,440,500  by  non-Federal  funis.  The  total  estimated  annual  cost 
of  these  multiple -purpose  flood  prevention  and  agricultural  water  manage- 
ment channel  improvement  measures,  ir.ciuding  $2,197>400  annual  opera- 
tion and  maintenance  costs,  would  be  $6,196,800.  Estimated  total  annual 
benefits  would  be  $18,686,900-  The  benefit-to-cost  ratio  would  be  3-3.’l- 
Multiple -purpose  channel  improvement  benefits  and  costs  are  listed  in 
Tables  43  and  44 . 


(3)  Cost  sharing.  The  costs  of  the  multiple-purpose  ditches 
were  allocated  50  percent  to  flood  prevention  and  50  percent  to  agri- 
cultural water  management.  The  Federal  costs  would  be  all  of  the  con- 
struction and  installation  services  costs  allocated  to  flood  prevention 
and  50  percent  of  the  construction  and  all  of  the  installation  services 
costs  allocated  to  agricultural  water  management.  The  non-Federal  costs 
would  be  50  percent  of  the  construction  costs  allocated  to  agricultural 
water  management  and  all  of  the  land,  easements,  rights-of-way,  and 
administration  of  contracts  for  the  entire  project. 


e.  Measures  outside  subwatershe!  projects  upstream  structural 

measures ■ 

(l)  Single -purpose  recreation.  This  segment  of  the  plan 
provides  for  10  single -purpose  recreation  sites  located  in  National 
Forest  areas.  Nine  of  these  sites  are  located  in  Subwatersheds  Nos.  22, 

35>  36,  47,  48,  and  57  where  subwatershed  project-type  structural  meas- 
ures are  not  planned.  The  one  remaining  s ingle -purpose  recreation  site  is 
located  in  Subwatershed  No.  77  which  is  inside  a subwatershed  project  area. 
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TABLE  42 

STRUCTURE  DATA  - MULTIPLE  HJRPOSE  CHANNELS 
SOIL  CONSERVATION  SERVICE  UPSTREAM  WATERSHED  PROJECTS 


Water-  Length  of  Total  Drainage  Area  Structure  Grace 

shed  Channel  Drainage  Controlled  by  Release  Channel  Stabilization 

No.  Improvement  Area  Structures  Rate  Excavation  Structures 
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TABLE  44 

PROJECT  BENEFITS  * SUMMAhY  OF  DK/.L.n  fiLL.-.FlTS  AND  COSTS 
SOIL  CONSERVATION  SERVICF  OPSTREAM  WATERSHEDS 


Water- 

shed 

No. 

Channel 
ImDrov . 
(Mi.) 

Area  1 / 
Benefit- 
ed (Ac.) 

Draina«e 

r-Re- 

devel- 

ooment 

Secon- 
dary , 

Total  2/ 
Annual 
Benefits 

Total 

Annual 

Costs 

Benefit- 

Cost 

Ratio 

44 

1 

725 

4,300 

- - - (I 

400 

Dollars)  - 

4,700 

30U 

14.9:1 

52 

l6l 

61,580 

295,200 

- 

29,500 

324,700 

78,300 

4.1:1 

53 

190 

62,907 

238,900 

- 

23,900 

262,800 

140,500 

1-9:1 

55 

165 

47,808 

301,700 

- 

30,200 

331,900 

79,700 

4.2:1 

66 

38 

16,000 

107,200 

800 

n8,7oo 

22,300 

5-3:1 

6b 

4l 

8,640 

300 

1,700 

18,500 

8,800 

2.1:1 

82 

25 

9,754 

Hralffr 

600 

3,800 

42,500 

10,500 

4.1:1 

88 

121 

83,366 

SKS 

3,200 

66,600 

7.3:1 

89 

43 

21,190 

120,500 

133,700 

25,700 

5.2:1 

90 

74 

50,880 

232,100 

1,800 

257,100 

36,100 

7.1:1 

91 

73 

62,400 

300,800 

3,400 

30,100 

334,300 

32,100 

10.4:1 

92 

28,621 

106,800 

5,500 

10,700 

123,000 

89,400 

1.4:1 

102 

16 

11,525 

55,200 

1,200 

5,500 

61,900 

n,6oo 

5.4:1 

103 

90 

8,136 

- 

2,000 

30,900 

20,300 

1.5:1 

104 

46 

2,344 

- 

“ 

6,000 

1.2:1 

105 

55 

2,918 

13,500 

- 

1 Bl 

10,400 

1.3:1 

106 

36 

2,580 

2,600 

15,500 

11,900 

1.3:1 

108 

15 

7,000 

- 

3,400 

3-2:1 

109 

179 

86,451 

294,300 

7,400 

301,700 

1.7:1 

110 

183 

50,276 

240,100 

10,000 

250,100 

1.6:1 

111 

140 

54,354 

6,300 

419,800 

131,600 

3.2:1 

1 12 

152 

57,468 

466,700 

2,900 

_ 

469,600 

3.7:1 

113 

166 

42,617 

314,300 

2.7:1 

114 

32 

6,713 

50,700 

800 

- 

2.0:1 

115 

138 

52,322 

258,100 

260,300 

103,100 

2.5:1 

118 

116 

86 , 694 

2,600 

724,900 

144,300 

5.0:1 

U9 

189 

69,047 

4,400 

506,000 

179,100 

2.8:1 

120 

40 

9,615 

71,200 

1,000 

• 

72,200 

36 , 300 

2.0:1 

121 

18 

3,609 

23,400 

200 

- 

23,600 

1.9:1 

122 

54 

16,544 

“ 

10,700 

42,800 

2.8:1 

123 

35 

12,695 

91,900 

- 

9,200 

101,100 

4.3:1 

124 

no 

44,843 

406.100 

- 

40,600 

2.8:1 

125 

211 

112,569 

762,200 

4,400 

76,200 

642,800 

226,200 

3-7:1 

127 

133 

n6,879 

262,800 

3,400 

292,500 

87,900 

3-3:1 

128 

124 

49,710 

305,800 

- 

30,600 

3-5:1 

130 

49 

43,660 

- 

20,300 

222,600 

48,800 

4.7:1 

132 

106 

65,536 

- 

552,500 

2.8:1 

133 

55 

52,480 

365,300 

- 

36,500 

401,800 

66,900 

6.0:1 

B 

23 

9,000 

22,800 

L “ . 

2,300 

25,100 

1.0:1 

Basin 

Total 

3.511 

1,534848 

8,739,400 

1$  H 

537,500 

9,343,500 

2,839.900 

1/Area  on  which  monetary  benefits  were  claimed. 
2/Adjusted  normalized  prices. 

3/Price  base:  196b. 
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(a)  Cost.  Using  the  1965  price  base,  the  total 
estimated  installation  cost  of  these  10  recreation  structures  is 
$6, 762,300,  all  of  which  would  be  borne  by  Federal  funds,  as  these 
structures  would  be  located  on  Federal  land.  The  total  estimated 
annual  cost  of  these  measures,  including  $4,700  annual  operation  and 
maintenance  costs,  would  be  $226,300. 

(b)  Benefits . These  projects  are  located  in  areas 
where  it  has  been  determined  by  the  Forest  Service  that  an  unfilled 
need  will  exist  for  recreation  in  10  to  15  years.  Evaluation  of  recre- 
ation benefits  was  limited  to  those  expected  to  accrue  to  organized 
groups  or  the  general  public.  These  benefits  were  assumed  to  be  equal 
to  the  total  annual  costs  at  the  time  of  construction  within  the  10- 

to  15-year  period.  On  the  basis  of  prices  prevailing  in  1965,  average 
annual  costs  were  estimated  to  be  $226,300  and  average  annual  benefits 
were  estimated  to  be  the  same.  The  benefit- to-cost  ratio  would  there- 
fore be  1:0.1.  Recreation  benefits  and  costs  are  listed  in  Table  45* 

TABLE  45 

SUMMARY  OF  RECREATION  BENEFITS  AND  COSTS  IN 
SINGLE- PURPOSE  FOREST  SERVICE  STRUCTURES 


Watershed 

number 

Recreation 

structures 

Recreation 
benefits  (l) 

Total 

annual 

costs 

22 

1 

$25,500 

$25,500 

35 

1 

25,900 

25,900 

36 

1 

4,800 

4,800 

47 

2 

50,800 

50,800 

48 

1 

23,300 

23,300 

57 

3 

82,100 

82,100 

77 

1 

13,900 

13,900 

Total 

10 

226,300 

226,300 

(l)  Recreation  benefits  were  assumed  to  equal  the  cost. 


(c)  Cost  sharing.  These  10  structures  would  be 
located  on  Federal  land  and  are  designed  to  fill  a need  for  recrea- 
tion, therefore,  all  costs  including  operation  and  maintenance  are 
assigned  to  Federal  costs.  Cost  sharing  for  these  10  single- purpose 
recreation  structures  is  listed  in  Table  47  which  is  presented  later 
in  this  section. 

(2)  Single- purpose  municipal  and  industrial  (water  supply). 
A single- nurpose  municipal  and  industrial  water-storage  site  for 
Berryville,  Arkansas,  is  located  in  Subwatershed  No.  9. 
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(a)  Cost . Using  the  1965  price  base,  the  total 
estimated  Installation  cost  of  this  structure  is  $372,500,  all  of 
which  would  be  borne  by  local  interests.  Tne  total  estimated  annual 
cost  of  this  measure,  including  $1,000  annual  operation  ani  maintenance 
costs,  would  be  $13,200  and  would  also  be  borne  by  local  interests. 

(b)  Benefits . The  benefits  were  determined  on  the  basis 
of  obtaining  water  of  equal  quantity  and  quality  from  the  least  costly 
alternative.  The  cost  of  installing  and  maintaining  a pipeline  to  an 
adequate  source  of  water,  which  in  this  case  is  Table  Rock  Reservoir,  is 
more  expensive.  Ground  water  from  wells  cannot  ce  obtained  in  sufficient 
quantity  in  this  area.  The  nearby  flooiwater  retarding  reservoir 

sites  do  not  have  adequate  yield,  or  their  watershed  include  drainage 
from  Berryville's  sewage  disposal  plant.  The  total  annual  benefits  are 
estimated  to  be  $18,800.  The  benefit-to-cost  ratio  is  1.1:1. 

(c)  Cost  sharing.  Ci'rrent  cost  sharing  criteria  does 
not  provide  for  Federal  cost  sharing  in  single -purpose  municipal  and 
industrial  water  supply  structures. 

32.  SUMMARY  - U.  S.  DEPARTMENT  OF  AGRICULTURE  STRUCTURAL  PLAN  OF 
DEVELOPMENT  in  the  10-  TO  15 -YEAR  PLAN 

a.  Costs  and  benefits. 

(1)  The  total  installation  cost  of  the  81 9 impoundment- 
type  structures  and  6 miles  of  flood  prevention  channel  improvement  in 
subwatershed-type  projects  is  estimated  to  be  $113,156,300  of  which 
$132,566,600  would  be  borne  by  Federal  funds  and  $10,589,700  by  non- 
Federal  funds.  The  total  estimated  annual  cost  of  these  measures, 
including  $205,600  annual  operation  and  maintenance  costs,  would  be 
$1,786>^(XK  Estimated  total  annual  benefits  would  be  $11 ,213 , 000. 

The  benefit-to-cost  ratio  would  be  2.1:1. 

(2)  The  total  installation  cost  of  3j5H  miles  of  multiple- 
purpose  flood  prevention  and  agricultural  water  management  channels  in 
subwatershei-type  projects  is  estimated  to  be  $75,868,130  of  vhich 
$19,127,900  would  be  borne  by  Federal  funds  and.  $26,110,500  by  non- 
Fvderal  funds.  The  total  estimated  annual  cost  of  these  measures, 
including  $2,197,130  annual  operation  and  maintenance  costs,  would  be 
$6,196,803.  Estimated  total  annual  benefits  would  be  $18,686,900.  The 
benefit-to-cost  ratio  would  be  3-3:1- 

(3)  The  total  installation  cost  of  the  10  single -purpose 
recreation  sites  is  estimated  to  be  $6,762,300,  all  of  which  will  be 
borne  by  Federal  finds.  The  total  estimated  annual  cost  of  these  mea- 
sures, including  $1,700  annual  operation  and  maintenance  costs,  would 
be  $226,300.  The  annual  benefits  were  estimated  to  equal  the  costs. 

The  total  installation  cost  of  one  single -purpose  municipal  and  indus- 
trial site  is  estimated  to  be  $372,533,  all  of  which  would  be  borne  by 
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non-Federal  funis . The  total  estimated  annual  ;ost  of  this  cite, 
including  $1,000  annual  operation  and  maintenance,  woul  1 be  $13,200. 

The  estimated  total  annual  benefits  would  be  $l8,800.  benefit-to-cost 
ratio  would  be  1.4:1. 

(4)  The  total,  installation  cost  of  ail  program  structural 
measures  consisting  of  860  impoundment -type  structures  and  3,51 J miles 
of  channel  improvement  woulu  be  $220,159,500  of  wnich  $188,756,800 
would  be  borne  by  Federal  funds  ana  $37,402,700  by  ncn-Federal  funds. 

The  total  estimated  annual  cost  of  these  measures,  including  $2,408,700 
annual  operation  and  maintenance  costs,  woudi  be  $11,222,700.  Estimated 
total  annual  benefits  would  be  $30,145,000.  T.ie  benefit-to-coot  ratio 
would  be  2.7:1. 

(5)  Project  installation  cost.  , annual  costs  and  benefits, 
and  fcenef it-to-cost  ratios  are  listed  in  Table  40,  by  subwatersheds, 
for  all  structural  measures  included  in  thr  10-  to  15-year  plan. 

Tables  46,  47,  and  48  summarize  costs  an.  cost  stv.ring  by  purposes,  proj- 
ect benefits,  and  benefited  areas.  Table  48  lists  individual  water- 
shed project  benefits  by  types,  and  tne  project  totals  summarize  these 
benefits  by  purposes  from  Tables  44,  45,  and  48. 

(6)  The  subwatershed  numbers  and  selected  10-  to  15-year 
plan  structural  measures  are  listed  in  Table  40.  Subwatershed  locations 
are  shown  on  the  Basin  Reach  Map,  Plate  P-2. , ana  on  Potential  Works  of 
Improvement  Maps,  Plates  21  to  !i6,  inclusivf  . 

b.  Structure  pertinent  data. 


(1)  The  general  features  of  all  upstream  structures  in  the 
10-  to  15-year  plan,  both  within  and  outside  subwatershed  projects,  are 
outlined  in  Table  38-  Planned  floodwater  detention  storage  in  849  of  the 
860  potential  structures  listed  in  the  10-  to  15-year  plan  ranges  from 
about  4.3  to  7.5  watershed  Li  . 3 above  the  estimated  3,810  square  miles 
of  controlled  areas  above  the  849  structures,  and  averages  about  5-2 
inches.  All  planned  structures  except  the  10  single -purpose  recrea- 
tion sites  and  one  single -purpose  municipal  and  industrial  site,  after 
allowance  l'or  a 15  cubic  feet  per  second  per  square  mile  flocivater 
release  rate,  would  store  the  25-,  50- , cr  10  -year  frequency  runoff  vol- 
umes or  intermediate  volumes  between  tne  25-  to  100-year  volumes,  depend- 
ing upon  structure  classification  and  importance.  These  storage  volumes 
are  based  on  regional  analysis  of  gaged  runoff. 

(2)  Total  storage  capacity  of  tne  860  potential  impoundment- 

type  structures  included  in  the  10-  to  15-year  plan  Is  1,357,292  acre- 
feet.  Storage  by  purposes  is  as  follows:  196,292  acre-feet  for  sediment 

accumulation  over  a 100-year  period;  1,073,763  acre-feet  for  floodwater 
detention;  10,682  acre-feet  for  municipal  and  industrial;  6,133  acre-feet 
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tabu:  47 

T BHAKIN  ; BY  K/kBOCEB 


TABLE  47  (con. 


K-r. . c . ph . 


■ 


2 P( Poreat 


for  irrigation;  6,885  acre-feet  for  wat^r  quality  :ontr'  I;  ?,  '23 
acre-feet  for  recreation;  5,  acre-feet  for  f i and  vi  LJ  • ; and 
4 ,237  acre -feel  "or  rag*  th  I Ln( 

at  ion  structure!'  and  : s uyi'  -purp  : rvur.i  • an  i in  u.  \ ructure . 

(3)  Structure  stage  capacity  neve  lop-*  1 to  full  site  poten- 
tial indicated  that  60  structures  in  53  subwatershe i In  tru 

15-year  plan  have  a tot  a!  of  ,404  ,**75  acre-feet  ot  storage  -v-  •*  ’its 
in  exce.  s of  1 he  al  c /e  : nd  i :ated  quantities  , but  nol  ex 
acre-feet  total  capacity  in  any  one  structure.  Table  39  lists  poten- 
tial remaining  storag  rapacity  for  other  purposes  by  subvaters  f.e 
and  tables  on  Plates  01  to  46  list  remaining  storage  ay  individual 
structure  site  numt  err  . This  remaining  storage  potent  it  1 in  avail-- '-.u 
for  recreation,  fist:  arid  wildlife,  irrigation,  water  quality  control, 
water  supply,  and  other  unforeseen  beneficial  needs  that  ".ay  ie  -i'-p  in 
the  future . 

(4)  Total  surface  areas  of  824  potential  structures  in  eluded 

in  the  10-  to  15-year  plan  for  the  single -purpose  i’Loodvai  r r-ta r irg, 
recreation,  and  municipal  and  industrial  are  as  follow.;:  : ,2  c. 7 acres 

for  sediment  accumulation  over  a 50-year  period;  79,  'res  f,or  f • >o  i - 

water  detention;  880  acres  for  recreation  and  1,057  acres 

storage;  and  40  acres  for  municipal  and  industrial  st  ag 

(5)  Total  surface  areas  of  36  mult iple -purpose  fioolwa’.er 
detention  and  recreation,  fish  and  wildlife,  municipal  and  Indus cr ' a1 , 
water  quality  control,  and  irrigation,  by  purposes  arc  a.  follows : 

2,829  acres  for  recreation;  640  acres  for  fish  'and  w Lliife;  946  a ,-r 
for  municipal  and  industrial.;  245  acres  for  water  quality  control;  6^4 
acres  for  irrigation;  arid  9,77-  acres  for  f j oouva te  1 : t c c, ion  associated 
with  the  five  ab*  r Provi*  for  si  mei  torage  a included 

in  the  listed  special  purpose  permanent  pool  areas. 

(6)  Table  ■ > - . 1 r , r,y  subwatersh®!:  , ail  structure 

pertinent  data. 

33.  LONG-RANGE  PLAN  - POTENTIAL  STRUCTURAL  MEA2UHEG 

a.  Gubwatershed -tyr- • projects  listed  in  the  long-range  plan 
inclule  294  floodwater  retard' ng  or  ot  r*r  impoundment -type  structures 
in  the  following  14  . ul-v.-t  r neds:  Nos.  12,  l4 , , 3,  26,  29,  3C , 36, 

37,  38,  59,  4l , 49,  ther  Long-range  structured  measur 

include  34  miles  of  :ivu;;.-i  improvement  in  Subwaters  no  1 No.  129.  One 
long-range  subwatersh  L-tj  Irrif  1 , >n  pro  ect  1 >cat  1 in  Subwat*  rs  hi  : 

No.  130  consists  of  a pumning  station  for  water  diversion  from  the  White 
River  and  an  associated  distribution  system  of  13  miles  of  canals  with 
appurtenant  structures.  To  is  subwatershed  is  included  in  the  10-  to 
15-year  plan  due  to  other  Lanned  measures.  Table  49  lists-  all  potential 
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upstream  structural  measures  included  in  the  long-range  plan.  Water- 
shed protection  measures  are  planned  for  installation  in  these  15  sub- 
watersheds  within  the  next  10  to  15  years. 


TABLE  49 


SUMMARY  OF  ALL  UPSTREAM  STRUCTURAL  MEASURES  IN  THE  LONG-RANGE  PLAN 


Purpose 

Sub- 

water- 

sheds 

(No.) 

Struc- 

tures 

(No.) 

Total 
storage 
(ac. -ft . ) 

Channel 
Improve- 
ment 
(miles ) 

Irri- 
gation 
canals 
(miles ) 

IMPOUNDMENT  TYPE  STRUCTURES 

Single -purpose : 

Flood  Prevention 

14 

280 

395,692 

Recreation 

2 

5 

10,643 

- 

- 

Multiple -purpose : 

Flood  prevention  & recreation 

6 

6 

11,190 

- 

- 

Flood  prevention  & municipal 
& industrial 

2 

3 

3,571 

_ 

_ 

Flood  prevention  & agricul- 
tural water  management 
channel  improvement 

1 

34 

Irrigation  canals  (with  pump- 
ing station  - Watershed  No.130) 

1 

_ 

_ 

_ 

13 

Total 

U) 

421 , J96 

3^ 

13 

(T)  Total  of  15  subwatersheds  in  long-range  plan.  Direct 


addition  not  possible  due  to  overlanping  purposes. 

b.  More  detailed  data  regarding  tnese  subwatersneds  are  available 
in  this  and  other  appendixes  of  the  report. 
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SECTION  VTI  - COMPUEUE 


I7E  PLAN  OF  DEVELOPMENT 


EXISTING,  UNDER  CONS  "AUCTION 
IN  PRIOR  REPORTS 


.UTHORIZED,  AND  PROPOSED  K-  LEUT. 


a.  The  coordinated  c »nrprehem  Lve  plan  for  th< 
include:-  thos  e . : programs  that  would 

contribute  to  mee  the  needs  projected  to  the  year  2020. 


ADDITIONAL  : ROT ; f 


AND  PROGRAMS  IN  THE  10-  TO  15-YEAR  PLAN 


a.  Additional  .r 
or  implemented  in 


r programs  which  should  be  constructed 
1 ■ years  include: 


-ar  and  • servoir  for  flood  control 
■•■■at er  quality  control,  recreation. 


U;  County 

and  industri al  wa 
and  wildlife  enhance:  n 


Wolf  Bayou  Dam  and  Reservoir  tor  flood  control,  hydro- 
recreation,  and  fish  and  wildlife  enhance  •’eat . 


(3)  Kyat Cr- 

ervoirs  for  flood  con'-  rol 


(4) 

the  existing  Greer  ' v-r'r;  ■ ■ for  recreat  on  and  ; 

enhancement . 


(5)  n 

generating  units  w 35,000  kilowatts  at  1 

ing  Norfork  project . 

(6)  Land  treatment  measures  on  a total  of  8,897,570  acres  of 
which  3,388,000  ar"  eroplai  4,051,700  are  grassland,  928,800  ar 
land,  18,090  are  for  recreational  purposes,  and  510,980  are  wildlife 

habitat. 


( r)  Fifty  upstream  watershed  projects  containing  849  flood- 
water  retarding  structures.  In  10  of  these  watersheds  there  would  be 
968  miles  of  multiple-purpose  flood  prevention  and  agricultural  water 
management  channels  and  6 miles  of  single-purpose  flood  control  channels. 
Of  the  849  flood water  retarding  structures  in  the  plan,  3l3  would  be 
sirgle-purpose  f] ood'uter  retarding  structures.  In  addition  to  the 
floodwater  retarding  feature,  17  structures  include  recreation  and  2 in- 
clude fish  and  -wildlife;  11  include  municipal  and  industrial  water  supply; 
5 include  irrigation  supply;  and  1 includes  storage  for  water  quality 
control . 

(8)  Twen Ly-nine  additional  ■watersheds  containing  2,543  miles 
of  multiple- purpose  flood  prevention  and  agricultural  water  management 
channels . 


(9)  One  additional  watershed  containing  a single-purpose 
municipal  and  industrial  water-supply  structure. 

(10)  Twelve  levee  and  channel  Improvement  projects  for  local 
flood  protection  along  the  Black  and  White  Rivers  and  their  tributaries 
in  the  Coastal  Plain  area.  The  total  length  of  these  levees  would  be 
about  313  miles. 

(11)  One  major  drainage  out-let  on  Bayou  Des  Arc.  This  chan- 
nel improvement  would  be  about  13  miles  in  length. 

(12)  A pumped -storage  hydroelectric  power  installation  which 
would  have  an  installed  capacity  of  about  500,000  kilowatts.  Additional, 
studies  outside  the  scope  of  this  investigation  will  be  required  to  de- 
termine location  and  definite  economic  justification  of  the  project. 

(13)  Navigation  improvement  on  the  White  River  from  its 
mouth  to  Newport,  .Arkansas.  The  preliminary  studies  relating  to  navi- 
gation were  curtailed  as  soon  as  the  results  indicated  that  future 
possibilities  for  navigation  by  a series  o:  locks  and  dams  were  favor- 
able. It  was  then  concluded  that  other  elements  of  the  plan  should  be 
planned  to  be  compatible  with  navigation  on  the  lower  White  River  by  locks 
and  dans.  A separate  study  has  been  authorised  to  verify  the  economic 
justification  of  the  project  including  the-  possiLllity  of  extentions  up- 
stream from  Newpoit  to  Batesville,  Arkansas,  and  on  the  Little  Red  River 
from  its  mouth  to  near  Searcy,  Arkansas. 

(14)  Increased  land  holdings  of  373)000  acres  in  the  Mark 
Twain,  Clark,  and  Ozark-St.  Francis  National  Forests  to  provide  pro- 
tection to  special  scenic,  geological,  and  botanical  interest  areas, 
and  for  the  stream  preservation  program. 

(15)  Ten  single- purpose  recreation  reservoirs  all  on  National 
Forest  lands  in  7 upstream  watersheds  with  a combined  surface  area  of 

880  ac  res . 


(16)  Eight  scenic  drives  all  in  the  Notional  Forests, 
with  the  exception  of  Arkansas  State  Highway  7 south  of  Harrison, 
Arkansas,  to  the  basin  boundary . 

(17)  Expansion  of  the  Ozark  National  Scenic  Bivervays  by 
inclusion  of  the  lower  20  miles  of  the  Current  River  within  the  Mark 
TVain  National  Forest  in  Missouri. 

(18)  A national  recreation  area  for  the  Beaver,  Table  Rock, 
Bull  Shoals,  and  Norfork  Reservoir  complex. 

(19)  Preservation  of  segments  of  9 streams  in  Missouri  and 
10  in  Arkansas.  Preservation  would  be  accomplished  by  acquisition  of 
minimum  acreage  of  adjacent  lands  in  fee  or  scenic  easement:..  Fee 
acquisition  would  be  primarily  at  access  points.  Certain  segments 

of  the  streams  would  be  developed  for  intensive  use  while  othej-s  would 
be  left  alone  to  exemplify  a primitive  environment. 

(20)  Acquisition  by  the  Federal  Government  of  4,000  acres 
adjacent  to  the  White  River  National  Wildlife  Refuge.  The  area  would 
be  used  chiefly  to  provide  winter  feeding  habitat  for  Canada  geese. 

(21)  Acquisition  by  the  State  of  Arkansas  of  24,000  acres 
of  bottom-land  hardwood  areas  in  the  lower  reaches  of  the  White  River 
Basin.  These  areas  are  ’'ceded  to  reserve  some  of  the  highlv  productive 
wildlife  habitat  being  rapidly  lost  to  farm  production. 

(22)  The  expansion  of  the  Montauk  State  Fish  Hatchery  in 
Missouri  to  increase  production  from  98,000  to  150,000  p< unds  oi  trout 

per  year. 


(23)  Nine  lakes  in  the  States  of  Arkansas  and  Missouri  which 
would  have  a combined  surface  area  of  about  3 ,000  acres  and  woula  be 
used  primarily  for  fishing. 

(24)  Stream  access  sites  for  the  streams  included  as  na- 
tional scenic  rivers,  stream  preservation,  and  numerous  other  streams. 
More  than  100  sites  are  included  in  the  10-  to  15-year  plan.  Some 
sites  would  be  developed  for  intensive  use  while  others  would  provide 
for  only  limited  use  in  order  to  preserve  natural  environmental 
conditions. 

(25)  Hiree  hiking  and  saddle  trails  in  the  Mark  Twain 
National  Forest. 

(26)  Ozark  Scenic  Railway  from  the  southern  basin  boundary 
near  Cabot,  Arkansas,  to  Newport,  thence  generally  along  the  'White 
River  to  Branson,  Missouri,  and  thence  northward  to  Springfield, 
Missouri.  This  existing  railroad  would,  by  provision  of  scheduled 


passenger  trains  especially  during  the  si. rimer  months,  offer  a means 
by  which  people  who  for  various  reasons  prefer  this  mocie  of  transpor- 
tation, could  visit  and  enjoy  the  picturesque  beauty  of  the  basin. 


(2Y)  Tourist  information  centers.  There  are  many  varied 
recreational  centers  availaole,  and  the  public  should  be  informed  of 

them. 

(2d)  Preservation  of  sign:'  '"leant  and  important  areas  of 
archaeological,  historical,  and  natural  science  value. 

(29)  .Established  water  quality  control  standards  should 
be  implemented  and  maintained  for  protection  of  fish  and  wildlife 
resources  and  other  purposes. 

(30)  Private  water  development  projects  including  5,400  and 
1,300  acres  of  farm  ponds  in  Arkansas  and  Missouri,  respectively;  1,380 
acres  of  municipal  find  industrial  water  supply  lakes;  fee-fishing  lakes; 
and  access  and  other  commercial  facilities. 

36-  PROJECTS  AND  PROGRAMS  IN  TiE  LONG-RANGE  PLAN 


a.  Projects  and  programs  in  the  long-range  plan  were  studied 
in  sufficient  detail  to  determine  only  their  general  applicability-  ir. 
meeting  foreseeable  needs  and  their  compatibility  with  other  projects 
and  programs  in  the  area.  The  long-range  plan  includes  the  following. 

(l)  Flood  prevention  projects  which  include  2&0  single- 
purpose floodvater  retarding  structures,  3 floodwater  retarding  and 
municipal  and  industrial  water  supply  structures,  6 flood water  retard- 
ing and  recreation  structures.  01'  these  projects,  36  flood water 
retarding  structures  and  f]  lodwati  r retarding  and  recreation 
structure  are  alternatives  for  major  tributary  reservoirs  which  are 
in  the  10-  to  15-year  plan. 


(2)  Five  upstream  'e  servo  ir;  Servi  Land 


recreation. 


(3)  Eleven  main  stem  an  ■ r.aj  r ributary  reservoirs.  Five 
of  these  reservoirs  ore  alternatives  ; or  . • :»er  projects  or  programs 
included  in  the  10-  .0  15-year  plan. 


( K ) The  addition  of  24,000  kilowatts  ...  r 
capacity  to  the  privately  owned  Osark  Beac.u  . c : . local-  . . . . re  t 

from  Tasle  Rock  Dam  on  the  White  River  near  • .royth,  Missouri. 

(5)  A pumped -storage  hydro  power  devi 

about  600,000  kilowatts  ai  the  Millei  5 Poinl  the 

Reservoir. 

(6)  Three  levees  with  a total  length  ot  about  - L .e.  . 
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(?)  A channel  improvement  project  on  Flat  Creek  to  operate 
in  conjunction  with  upstream  reservoirs  in  providing  flood  protection 
at  Cassville,  Missouri. 

(8)  Recreation  and  fish  and  wildlife  measures  consisting 
of  preservation  of  additional  Ozark  streams,  stream  access,  preserva- 
tion of  high-quality  wildlife  habitat,  and  additional  impoundments 
for  fishing. 

(9)  Continued  development  of  previously  constructed  proj- 
ects to  their  optimum  recreation  capacity. 

(10)  Continued  implementation  and  maintenance  of  established 
water  quality  control  standards  for  protectl  >n  rf  sh  and  wildlife  and 
other  purposes. 

(11)  Augmentation  of  low  flow  for  certain  Ozark  streams  to 
increase  flows  for  float  fishing  and  other  recreational  purposes. 

37.  SUMMARY  OF  PROJECTS  AND  PROGRAMS  IN  THE  COMPREHENSIVE  PLAN 

The  projects  and  programs  in  the  comprehensive  plan  of  develop- 
ment for  the  White  River  Basin  are  presented  in  Table  50  and  are  shown 
in  general  on  Plate  1. 


TABLE  50 


COMPREHENSIVE  PLAN  OF  DEVELOPMENT 
WHITE  RIVER  AND  TRIBUTARIES 


MAIN  STEM  AND  MAJOR  TRIBUTARY  RESERVOIRS 
CORPS  OF  ENGINEERS 


: : Total 

Total  : 

: : drainage: 

storage  : 

Project 

Stream 

: Mile  : area  : 

capacity  : 

Purpose 

: : ( square  : 

(acre-  : 

: : miles)  : 

feet)  : 

Existing  Reservoirs 


Beaver 

White  River,  Ark. 

609.0 

1,186 

1,952,000 

FC,P,WS 

Table  Rock 

White  River,  Mo. 

528.8 

4,020 

3,462,000 

FC,P 

Bull  Shoals 

White  River,  Ark. 

4l8.6 

6,036 

5,408,000 

FC,P 

Norfork 

North  Fork  River,  Ark. 

4.8 

1,006 

1,983,000 

FC,  P 

Greers  Ferry 

Little  Red  River,  Ark. 

79.0 

1,146 

2, 844, '000 

FC,  P 

Clearwater 

Black  River,  Mo. 

257.4 

896 

413,000 

FC 

Recommended  Additions  for  Inclusion  in  10-  to  15-year  Plan 


County  Line 

James  River,  Mo. 

107.8 

153 

282,000 

FC  ,WS,WQ, 
R,F&W 

Wolf  Bayou 

White  River,  Ark. 

311.4 

10,79o 

019,000 

FC , P , R , F&W 

Norfork,  Power 
Units  3 and  4 

North  Fork  River,  Ark. 

4.8 

- 

P (addition) 

Myatt  Creek 

Hyatt  Creek,  Ark. 

2.2 

142 

140,000 

FC,R,F&W 

Wild  Horse 

South  Fork  of  Spring 
River,  Ark. 

14.9 

296 

345,000 

FC ,R,F&W 

Bell  Foley  (1) 

Strawberry  River,  Ark. 

27.2 

519 

516,000 

FC,R,F&W 

Quarry 

(Reregulation) 

Little  Red  River,  Ark. 

64,3 

1,210 

7,400 

R,F&W 

Footnote  is  shown  at  end  of  table. 
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TABLE  50  (con.) 


LEVEES  AND  CHANNEL  IMPROVEMENTS 
CORPS  OF  ENGINEERS 


Project 

Stream 

Mile 

Length 

(miles) 

Area 

benefited 
( acres ) 

Purpose 

Existing,  Under  Construction,  and  Authorized 


Poplar  Bluff  and  East  Poplar 
Bluff,  to. 

Black  River,  Poplar  Bluff, 
Mo.,  to  Knobel,  Ark.  (Ark. 
Portion) 

Skaggs  Ferry,  Black  River 
east  of  Pocahontas,  Ark. 

Newport,  White  River,  .Ark. 

Village  Creek,  White  River 
and  Mayberry  Levee  Dis- 
tricts , Ark. 

Augusta  to  Clarendon  Levee, 
White  River,  Ark.  (3) 

Des  Arc,  Ark. 

De Vails  Bluff,  Ark. 

Clarendon  City  Levee,  Ark. (4 

White  River  3ackvater 
Levee,  Ark. 

Village  Creek,  Jackson  and 
Lawrence  Counties,  Ark. 

Village  Creek,  White  River 
and  Mayoerry  Levee  Dis- 
tricts, Ark. 

Clarendon  to  Laconia  Circle, 
Ark. 

Cache  'fiver  Basin,  Ark. 


3ig  Green  and  L'Anguilie 
River,  Ark. 

Big  Creek  and  Tributaries , 
Ark. 


Black  River 

- 

4.4 

do 

140- 

173 

37.5 

do 

94-104, 

81-84 

8.8 

White  River 

257.6 

8.5 

do 

231-5- 

255 

20.2 

do 

108- 

197 

39> 

do 

147.3 

1.5 

do 

125.0 

0.1 

do 

100.6 

6.0 

do 

- 

40.0 

Village 

Creek 

- 

- 

White  River 

“ 

do 

- 

48.5 

Cache  River 
and  Bayou 
DeView 

- 

- 

Big  Creek  & 
L'Anguilie 
River 

3-3 

Big  Creek 
and  Trib- 
utaries 

(2)  720 

FC  (Levee) 

71,040 

FC  (Levee  & 
purrp  station) 

13,931 

FC  (Levee) 

(2)  2,000 

Do. 

33,400 

Do. 

217,000 

Do. 

(2) 

FC  (Levee  & 
pump  station) 

(2) 

DO. 

(2) 

FC  (Levee) 

145,500 

FC  (Levee  & 
pump  station) 

“ 

FC  (Channel 
impr  oveaer.  t ) 

FC  (Channel 
improvement  & 
pump  station) 

287,600 

FC  (Levee) 

- 

FC  (Channel 
improvement ) 

60,000 

PC  (Levee) 

- 

FC  (Channel 
improvement) 

Footnotes  are  shown  at  end  of  table. 


I ( con . ) 


Project.  : Stream 

•Mlp 

Length 

(miles) 

Area 

oenefiteu 

(acres) 

purpose 

: 

RecomrceRd.ec  Additions  Inclusion  in  lo-  to  15-year  Man 


Black  Fiver-Cane  Creek, 

Black  River 

158-211 

6c.  ■ 

75,000 

Butler  County,  Mo. , and 

"'sne  Creek 

3-13 

Clay  Co un ty , Ark . 

Little  Black  River,  Butler  & 

Little 

0-32 

21.4 

37,500 

Ripley  Counties,  Mo.,  & Clay 
and  Randolph  Counties,  Ark. 

31ack  R. 

Current-Little  B.acx  Rivers, 

Current  . 

1^.3 

>,o00 

Riple.,  County,  Mo.,  Clay 

Little 

1-15 

County,  Ark. 

BIeick  • 

20,  ib>0 

Black-Carrent-Fourche  Rivers , 

Current 

o-oS 

50.Y 

Randolph  County,  Ark. 

Black  R. 

53-9° 

Poured'  ? . 

0-6 

Flat  Creek,  Lawrence  County, 

Black  River 

pl-6o 

15.2 

6,000 

Ar&. 

Clover  Bend,  Lawrence 

Black  i-..  r 

25-;^ 

33.1 

17,000 

Jackson,  an,-.  Independence 

pig  ^’inning 

o-lk 

Counties,  Ark. 

Watei  Cr. 

14.1 

Black- Jtraw'serry  Rivers, 

Black  River 

33-Uk 

9,000 

Ivtw ren  ■ A Inde •* 

Strawberry 

o-9 

Counties,  Ark. 

F.iver 

Curia  Creek 

0-3 

Ditci 

Curia  Creek,  Independence 

Black  Ri\".  r 

. ~ 

£0.8 

20,700 

County,  Ark. 

Dot  •.  Creek 

0-il 

Curia  Creek 

0-3 

Ditch 

Oil  Trough  to  Hurricane  Lake, 

White  River 

199-282 

H 

55,000 

Independence,  Jackson.  ?,. 
Whi  to  Court  ir  , Ark . 

2,  >100 

Jacksonno  t,  J ,ckson  Count,.  , 

Whit*.  i . c* : 

- 

o.O 

Ark. 

31ac*i;  iv-  r 

0-1 

19,300 

Taylor  Bay  to  August  ’.,  Woo  - 

white-  River 

- 3-232 

- - 

ruff  County,  ‘.rr . 

Little  Red-Whitt  Rivers, 

Little  •-'ea 

0-15 

33-3 

29,000 

White  and  prairie  Counties, 

River 

lod-182 

Ark . 

White  I iver 

Raft  OreeK 

0-15 

Bayou  Des  Arc,  Prairie  and 

Bayou  Des 

. 

36,000 

White  Counties,  Ark. 

Arc 

P\J  (Levee  & 
channel 
improve  inert ) 
PC  (Levee) 


Do. 


Do. 


PC  (Levee  & 
channel 
i rr, proven*  r.t ) 

Do. 


Do. 


PC  f jcvee ) 


it;  (Levee  & 
channel 
improvement) 

PC  ( Levee ) 

PC  ( Levee  & 
pumping  st... ) 

PC  (Levee  & 
channel 
ircorovement ) 

PC  (Channel 
improvement ) 


TABLE  50  (con.) 


OTHER  PROJECTS 
CORPS  OF  ENGINEERS 


Project 


Grand  Prairie 
Region,  Ark. 


Crooked  Creek, 
at  and  in  the 
vicinity  of 
Harrison, Ark. 


Stream  or  location 


Status 


Authorized 


Grand  Prairie  Region, 
Lower  White  River 
Basin 


Authorized  by  Flood 
Control  Act  of  1950 
no  works  of  im- 
provement completed 


Purpose 


Supplemental  irrigation 
water  to  area  of  crit- 
ical water  shortage. 


Recommended,  in  prior  Report  (10-  to  15-year  Plan) 


Crooked  Creek 


Penning  congressional  Reservoir  on  East  Fork 
action  : for  flood  control, 

water  supply,  and  rec- 
reation; improvements 
to  existing  levee  and 
flooriwa.ll  at  Harrison. 


Recommended  for  Further  Study  (10-  to  15-year  Plan) 


Navigation 


Optimus, 

Pumped- 

Storage 


White  River,  mouth  to 
3atesville,  Ark. 


White  River,  adjacent 
to  Wolf  Bayou  Res- 
ervoir, river  mile 


Separate  study  auth- 
orized by  Senate 
Public  Works  Com- 
mittee Resolution 
adopted  25  Kay  19°7 
Separate  study' 
recommended  to 
verify  engineering 
feasibility  and 
economic 
justification 


Year-round  9-foot  nav- 
igable channel. 


Approximately  500, 000 
kilowatts  of  pumped- 
storage  hydroelectric 
power. 


P-150 


TABIJJ  ;>0  (con.) 

LAND  TREATMENT  PROGRAM 
DEPARTMENT  OF  AGRICULTURE 


: Watershed 

Land 

treatise  ::t 

areas 

Basin 

: area 

: Cropland 

: Grassland 

Woodland 

: Recreation:  V 

ilalife 

: (acres) 

: (acres) 

: ( acres , 

( acres ) 

: ( acres ) : 

( acres) 

: : : • : : 

Existing  ana  Authorized  for  Inst  . i in  Fi  ‘yo*  Program 


White 

River 

: 1,235,000 

252,200:  139, TOO:  86,500  ■ ,100  : 

12,310 

Recommended 

dditlon  - ’ lusion  in  .0-  n;  lj-year  i-lan 

White 

River 

:l6,531*,1tOO 

3,3^,000:  4,031,  , 00:  926,600  : It  ,090  : 

510, 9o0 

'.WBLE  50  (con.) 


up  ''r.'.-uV  watershed  projects 

IL  CONSERVATION  SERVICE 


Watershed 


Structural  measures 


Project 

iJumuer 

Watershed 

area 

(acres) 

Detention 

(number) 

Recreation 
and  M & I 
water  supply 
(numoer) 

Multiple- 

purpose 

(nunoer) 

Channel 

improve- 

ment 

(riles) 

Puoiic 

■&V  >oo 

■ rojects 

\uthorized 

for  Construction 

Upper  Crooked  Creek 

5w , 320 

19 

_ 

_ 

- 

■!ud  Creek 

lo,  360 

1 

- 

- 

29-9 

3i  : Running  Water  Ditch  09 

o0, 000 

- 

- 

- 

62.2 

Flat  Creek 

60 

23,u80 

5 

- 

1 

10.2 

Cooper  Creek 

36 

40,320 

9 

- 

- 

3*6 

Upper  Culotches  Bay 

no 

39,010 

- 

“ 

50.2 

: i -Ba  . eViev 

117 

’2,960 

22 

- 

- 

8.0 

Lee-Phillipo 

12o 

63,200 

- 

- 

- 

110.0 

.'Rite  River  Backwater 

131 

145,920 

“ 

“ 

103.0 

Publi 

Law  5 

jo  Project 

Authoriz( 

2d  for  Plannii 

ig 

little  3iack  River 

o5 

247,o60 

39 

_ 

6l.4 

Fourche  Creek 

6 7 

199,040 

24 

- 

- 

30.1 

Tri-County 

0 1 

22o , 480 

31 

- 

“ 

57.3 

■'nstream  Watershed 

Additions  Pecomnei 

ided  for  I: 

lclusion  in  1C 

)-  to  i5-y< 

ax  Plar. 

Upper  White  River 

174, 720 

30 

_ 

l 

- 

West  Fork  of  White  R. 

3 

i j.OoO 

11 

- 

3 

- 

Richland  Creek 

4 

94,OoO 

13 

1 

“ 

War  Eagle  Creek 

6 

209,920 

21 

- 

1 

- 

Upper  icings  River 

o 

10i> . oSO 

13 

- 

1 

* 

Rower  Kings  River 

Q 

y 

135,040 

“ 

- 

Dry  Fork-Kings  River 

10:  33 

5 

- 

- 

Osage  Creek 

H 

104, 9b0 

5 

- 

1 

J over  Janes  River 

15 

■ , w: 

31 

- 

- 

Fiat  Creek 

lo 

200,960 

3 

- 

- 

Inoian  Creek 

lo 

40,320 

2 

- 

- 

Long  Creek 

19:  95,200 

8 

1 

Yokun-Dry  Creeks 

20 

66,320 

10 

* 

Bull-. Van  Creeks 

22 

241,520 

“ 

1 

” 

• - U 
4 > 1 


r 1 


TABLF.  ?0  (con.) 


Watershed 

.Structural  measures 

Watershed 

Recreation 

Multiple- 

Channel 

Project 

Number 

area 

Detention 

and  Mil 

purpose 

improve- 

water  supply 

nent 

(acres) 

(number) 

(number) 

( number) 

(miles) 

Upstream  Watershed  Aud 

Ltions 

leccamnendec 

for  Incl 

rs ion  ir.  . >-  to  15-year 

Plan  (con.) 

White  River-Bull 

lloals  Dam  to  below 

mouth  of  Crooked  Cr. 

27 

71,040 

1 

- 

- 

- 

Big  Richland  Creeks 

32 

243,200 

12 

- 

- 

- 

Middle  Buffalo  River 

33 

POo.OOO 

6 

- 

1 

- 

Upper  North  Fork  P . 

35 

136,020 

- 

1 

- 

- 

Lover  North  Fork  R. 

36 

227 , 840 

- 

1 

- 

- 

I over  Korfork  Reser- 

voir  Tributaries 

40 

206,000 

22 

- 

- 

- 

Dal  ado  Creek  & Main 

.-item  Laterals 

44 

111,360 

15 

- 

3 

(5)  7 

Polk  Bayou  & Main 

Item  Laterals 

ks 

140,000 

10 

- 

- 

- 

Upper  Black  ar.d  Clear- 

water  Laterals 

47 

249,600 

- 

2 

- 

- 

W »1  of  Blftc 

45 

102,400 

- 

1 

- 

- 

Black  iver-Clearwate 

Dam  to  Poplar  3;  uf f 

51 

222, ObO 

47 

- 

l 

- 

North  Inter-River 

Drainage  District 

52 

99,200 

- 

- 

- 

161 

Cane  Creek  & Black 

River  Main  'ter. 

>3 

119, 520 

31 

- 

2 

190 

Corr.in--  Ditches 

55 

o2,060 

- 

- 

- 

165 

Upper  Current  River 

56 

.41,280 

7 

- 

- 

Current  River-Akers 

to  Jacks  Fork 

57 

1S«. , 480 

- 

3 

- 

Spring  Valley  Creek 

58 

92,800 

5 

- 

- 

Upper  Jacks  Fork 

59 

120, 960 

0 

- 

“ 

- 

Pike  Creek 

92,800 

25 

- 

- 

Current  River-Van 

3uren,  Mo. , to 

Buffalo  Creek 

’->3 

207,360 

10 

- 

“ 

- 

Lower  Current  liver 

ok 

120,320 

8 

- 

- 

- 

Black  Creek 

DO 

y 

- 

38 

Little  Running  Water 

Ditch 

68 

12,000 

- 

- 

- 

4l 

Upper  .'.pring  : iver 

70 

16^,760 

36 

“ 

1 

” 

Footnote  is  show,  at  end  of  table. 
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TABLE  ?0  (con.) 


Watershed 

Structural  measures 

Project 

Humber 

Watershed 

area 

(acres) 

Detention 

(number) 

Re=r?,G^n  : Multiple- 
ana  M & I : purpose 
water  supply: 

(number)  : (number) 

Channel 

improve- 

ment 

(mires) 

• an  Watershed  Additions  Recommended  for  Inclusion  in  10-  to  15-year  Fran  (con.) 


It  vtt  Creek.  & Kiddle 

'•pring  River 

71 

179,840 

23 

- 

- 

- 

,outr  Fork  Spring  R. 

72 

210, ?o0 

25 

- 

1 

- 

Lower  . Spring  River 

73 

221,440 

35 

- 

2 

- 

Upper  ieven  Point  R. 

74 

199,680 

32 

- 

1 

- 

Middle  Eleven  Point  R. 

75 

53,120 

15 

- 

1 

- 

' lie  ven  Point  River- 

Alton  Reach 

77 

155,520 

22 

1 

1 

- 

Eleven  Point  Laterals 

73 

102,400 

25 

- 

1 

- 

1 wer  Eleven  Point  R. 

79 

28,1o0 

6 

- 

- 

- 

Big  Cypress  Creek 

8l 

27,520 

1 

- 

- 

- 

River  Main 

62 

26,680 

- 

- 

- 

25 

IT  . • - Strawberry  River 

83 

151,680 

28 

- 

1 

- 

Pirr-y  Fork- Strawberry 

River 

84 

75,520 

20 

- 

- 

- 

Ilorth  Big  Creek- 

Strawberry  River 

&5 

122,680 

1 

- 

- 

- 

tjpp^:-  Village  Creek 

38 

10o,860 

- 

- 

- 

121 

lick  pond  Ditch 

89 

27,520 

- 

- 

- 

43 

Village  Creek-Swan 

pond  Reach 

90 

o7,84o 

- 

- 

- 

74 

Lower  Village  Creek 

(Mayberry) 

91 

83,200 

- 

- 

- 

73 

enartee  Creek  & White 

River  Laterals 

92 

224,000 

15 

- 

3 

68 

Mi  lule  Fork- Little 

Red  River 

94 

188,800 

22 

- 

4 

- 

3i;  Creek  and  Main 

t m.  Little  Red  R. 

100 

204,800 

l4 

- 

1 

- 

Indian  C -eek-Little 

Red  River 

101 

96,000 

12 

- 

2 

- 

vcrflov  Creek-Little 

?.cu  River 

102 

39,040 

2 

- 

- 

16 

Cypress  Bayou 

103 

154,240 

4 

- 

- 

90 

Bull  Creek 

104 

100,430 

17 

- 

1 

46 

Uppe  ■ Deo  Arc  Bayou 

105 

124,160 

7 

- 

- 

55 

DeS  Arc  Bayou 

106 

116,480 

“ 

“ 

36 

P-151* 


TABLE  50  (con.) 


Watershed 

Project 

Number 

Watershed 

area 

(acres) 

Detention 
( number ) 

Recreation 
and  M & I 
water  supply 
(number) 

Multiple-1 -4annel 
purpose  : inprove- 
: ment 

(number): (miles) 

Upstream  Watershed  Add 

Ltions 

tecorumendec 

i for  Inclusion  in  10- 

to  15-year  Plan  (con.) 

White  River-DeVaUs 

Bluff  to  St.  Charles 

100 

lo2,  560 

- 

- 

: 15 

Upper  Cache  River 

(Ditch  No.  l) 

109 

175,360 

44 

- 

: 179 

Lower  Cache  ( Ditch 

No.  1) 

no 

160, 64o 

33 

- 

: 163 

Cache  River-Egypt  to 

light 

in 

102,400 

9 

- 

: 140 

Cache  River-Amngcn  to 

Egypt 

112 

100,240 

- 

- 

: 152 

Cache  River-Patter son 

to  /mag  on 

n3 

n7,120 

- 

- 

: lob 

Ovcrcun  Ditch 

114 

22,400 

- 

- 

32 

Cache  River-C-arendon 

to  Patterson 

115 

127,360 

- 

- 

: 138 

Bayou  DeViev-Flag 

Slough  Reach 

:j.8 

121,600 

- 

: n6 

Lever  Bayou  DeView 

n9 

210,560 

- 

- 

189 

Cow  Lake 

120 

28,100 

- 

- 

: 40 

Possum  Creek 

121 

10,880 

- 

- 

: 18 

Dials  Creek 

122 

30,080 

- 

- 

: 54 

Big  Slash 

123 

21,120 

- 

- 

: 35 

Big  Creek-Flat  Fork 

Reach 

124 

i0o,240 

- 

- 

no 

Big  Creek-Piney  Fork 

Reach 

125 

179,200 

- 

- 

: 2n 

Lower  Big  Creek 

127 

101,760 

- 

- 

: 153 

Big  Cypress-Big  Creek 

12(3 

85,120 

- 

- 

: 124 

I ower  White  River 

Tributaries 

130 

192,000 

- 

: 49 

Big  Bayou  LsGrue 

132 

163,340 

- 

- 

: 106 

Little  Bayou  LaGrue 

133 

86,400 

- 

55 

Dismal.  Swamp 

3 

44,800 

" 

“ 

: 23 

P-155 


RECREATION  AND  FI3H  AND  WILDLIFE  IMPROVEMENTS 


Project 


Number 


Administrative  agency 

Land 

(acres) 

Water 

(acres) 

Activity 

Existing,  Under  Construction,  and  Authorized 


Ozark  National  Scenic 

1 

Federal 

National  Park  Service 

86,924 

F.iverways 
National  Forests 

3 

U.  5.  Forest  :5ervicc 

1,207,665 

National  Wildlife 

1 

U.  3.  Fish  and  Wildlife 

112,653 

Refuge 

Service 

Federal  Fish  Hatch- 

4 

do 

- 

eries  and  Experi- 
mental Stations 

Pas lie  Hunting  Areas 

o 

State 

Ark.  Game  & Fish  Commission 

97,900 

o 

Ilo.  'onservation  Commission 

107,895 

Wildlife  Management 

3 

Ark.  Game  & Fish  Commission 

6,980 

Areas 

3 

Mo.  Conservation  Commission 

37,217 

Public  Fishing  Lakes 

6 

Ark.  Game  £ Fish  Commission 

100- 

3 

I-ic.  Cons-,  rvation  Commission 

190 

State  Fish  Hatcheries 

■ 

Mo.  Conservation  Commission 

- 

Trout  Management 

*7 

1 

(Trout  production) 

,'n:.  Game  A Fisn  Commission 

_ 

Areas 

7 

M . Conservation  Commission 

- 

Public  Access  Areas 

21 

Ark.  Game  & Fish  Commission 

60 

3 

” . :ons<  -v  at  ion  Commission 

64l 

Public  Parxs 

< 

Ark.  Publicity  and  Parks 

3,844 

7 

Comad  os  ion 

Me . .date  Parks  Board 

12,983 

City  Fishing  Lakes 

4 

Municipal  or  Local 
Municipality 

2,881 

City  Parks 

43 

do 

4,506 

Total 

1,682,459 

3,517 


R,  F 

E,  H,  WP 

F,  H,  WP 

FP 


15,o00 

F,  H,  W? 

900 

Do. 

- 

WP 

40 

F,  VP 

2 , 369 

p 

86 

F&H 

- 

Fr 

42,210 

p 

2,255 

F 

- 

F 

- 

F 

20 

R,  F,  WP 

100 

R,  F,  WP 

1,4o5 

R,  F 

8p4 

R 

09,406 

TABLE  50  (con.) 

RECREATION  AND  FISH  AND  WILDLIFE  IMPROVEMENTS 


Project 


Recommended  Adi 


National  Scenic  Rivers : 
Current 
Buffalo 
Eleven  Point 


.at:  r.a: 


•t  c re  at. ' > 


vre  a- 1 


iiit  i r.uj.  I*  > it  ^ c . • 

(Mar-  Twain  v -lark ) 
Lfini  acquisition 


Recreation  lakes  - K 
Stream  preservation: 
North  Fork  River 
Beaver  Creek 
Little  North  Fork 
River 

Roaring  River 
Hiking  and  saddle 
trails  - 3 
Scenic  drives  - 5 
( 5 ( rk-St.  Fri  n cs) 
Land  acquisition 


Scenic  drive  - 1 
National  Wildlife  Refuge: 
* (White  River  Refuge") 

Land  acquisition 
large  Impoundments;  (6) 
County  line 
Hyatt  Creek 
Wild  Horse 
3c 11  Foley 
Wolf  Bayou 
Quarry 


: Water 

Land 

(acres) 

Access 

Location  ■ . 

Miles.  Acres 

sites 

(number) 

Activity 

itior.s  for  Inclusion  in  1C 

)-  to  15- 

•ear  Plan 

Federal  : 

Missouri  : 20  : 

4,000 

3 

R,F8cH,WP 

Arkansas  : 128  : 

103,000 

13 

Do. 

Missouri  & : 90  : 

29,000 

10 

Do. 

Arkansas  : ! 

do  : - : 

- 

- 

Do. 

Missouri  : : 

(includes  consolidation 

285,300 

- 

R,H,VP 

f holdings  for  preserva- 
tion of  six  scenic  areas) 

: - : 680 

10 

R,F 

: 30  : - 

4,800 

4 

R,F,H 

: 37  : - 

5,900 

4 

DO. 

: 20  : - 

3,200 

3 

Do. 

5 : - 

800 

1 

R,F 

R 

R 

Arkansas  : : 

:(lncludes  consolidation  of  73,000 

- 

R,H,WP 

: holdings  for  preservation 
:of  one  scenic  area) 

: : - : 

“ 

“ 

R 

: Arkansas  : : 

: : - : 

4,000 

F,H,WP 

: Missouri  : - : 5,010 

830 

5 

R,F&H,WP 

: Arkansas  : - : 1,350 

64o 

2 

DO. 

: do  : - : 4 , 240 

2,150 

5 

Do. 

: do  : - : 6,700 

3,200 

6 

Do. 

: do  : : 11,760 

5,  Mo 

9 

Do. 

: do  : - : 1 , 000 

“ 

3 

R,F 

Footnote  is  shown  at  end  of  table. 
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TABLE  50  (con.) 


Water 

Land 

(acres) 

Access 

Project 

Location 

Miles | Acres 

sites 
( number ) 

Activit 

Tallvater  Regulation: 
ttyatt  Creek 

Feder 

Arkansas 

al  (con.) 

(Cold  water  r< 

slease) 

1 

R,F 

Wild  Horse 

do 

(Warm  water  release) 

1 

R,F 

Bell  Foley 

do 

( do 

) 

1 

R,F 

Wolf  Bayou 

do 

( do 

) 

1 

R,F 

Quarry 

do 

(Reregulation  structure  - 1 

R,F 

County  Line 

Missouri 

cold  water  release) 
(Water  quality  control 

1 

R,F 

3mal.l  Impoundments  (Water- 
shed  program) 

Wilt iple-pur pose  - 9 

Missouri 

releases) 

- : 1,379 

9 

R,F,H 

Multiple-purpose  - 10 

Arkansas 

- : 2,090 

10 

H,F,H 

Recreation  Information 

SI 

Missouri  U 

Date  : 

Centers 

% 

otreun  preservation: 
James  River 

Arkansas 

Missouri 

2b 

4,420 

5 

R,F,WP 

Upper  Black  River 

do 

3k  ; - 

5,400 

4 

Do. 

Bryant  Creek 

do 

36  : - 

5,800 

4 

Do. 

Bull  Creek 

do 

10  ; 

1,600 

2 

Do. 

Swan  Creek 

do 

13  : - 

2,100 

2 

Do. 

Kings  River 

Arkansas 

40  : 

6,4oo 

5 

Do. 

War  Eagle  Creek 

do 

30  : - 

4,600 

3 

Do. 

Spring  River 

do 

25  : - 

4,000 

3 

Do. 

3ear  Creek 

do 

20  : 

3,200 

2 

Do. 

Arc hey  Fork  of  Little 

do 

32  : - 

5,120 

4 

Do. 

Red  River 

Middle  Fork  of  Little 

do 

4o  i 

6,400 

5 

Do. 

Red  River 

north  Sylamore  Creek 

do 

14  • 

2,240 

2 

Do. 

3ig  Creek  above  Bell 

do 

18  : - 

2,880 

2 

Do. 

Foley  Reservoir 

Richland  Creek 

do 

24  : 

3,840 

3 

Do. 

Salado  Creek 

do 

26  : 

4,l60 

3 

Do. 
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TABLE  50  (con.) 


Project 


Pud lie  Lakes: 
shannon  County 
Douglas  County 
Greene  County 
Montauk  Park 
Black  River 
Bayou  DeView 
Hurricane 
Holman  Creek 
Spider  Creek 

Scenic  Drives  - 2 


Trout  Hatchery: 

Montauk  Expansion 

Wildlife  Management  Areas; 
Reach  No.  20 
Reach  No.  22 
Reach  No.  23 

Other  Access  Facilities : 
'streams  _ 

Do 


Snail  Impoundments  - 13 


Service  Industries 


Ozark  Scenic  Railway 


Location 

Water 

Land 

(acres) 

Access 

sites 

(number) 

Activity 

Miles 

Acres 

State  (con.) 


Missouri 

_ 

150 

_ 

1 

R,F 

do 

- 

150 

- 

1 

R,F 

do 

- 

150 

- 

1 

R,F 

do 

- 

150 

- 

1 

R,F 

Arkansas 

- 

300 

- 

2 

R,F,H 

do 

- 

300 

- 

2 

Do. 

do 

- 

boo 

- 

2 

Do. 

do 

- 

350 

- 

2 

Do. 

do 

- 

150 

“ 

1 

R,F 

do 

- 

- 

- 

- 

R 

Missouri 

- 

- 

- 

- 

FP 

Arkansas 

. 

8,000 

_ 

H,WP 

do 

- 

- 

12,000 

- 

Do. 

do 

- 

- 

4,000 

- 

Do. 

Missouri 

Arkansas 


Municipal  or  Local 


Arkansas 


1,237 


private  Sector 


Missouri  & 


30 

43 


F 

F 


H,F 


R 


Arkansas 


do 


R 
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TABLE  50  (con.) 


Water 

Access 

Project 

Location 

Miles'  Acres 

Land 

sites 

Activity 

(acres) 

(number) 

Private  S< 

^ctor  (con.) 

Snail  Impoundments: 

Farm  Ponds 

Missouri 

- : 1,300 

- 

- 

F 

Do 

Arkansas 

- : 5,400 

- 

- 

F 

PVR  Structures  - 321 

Missouri 

- : 5,638 

- 

- 

F&H 

PVR  Structures  - 492 

Arkansas 

- : 9,649 

- 

- 

F&H 

Irrigation  Reservoirs  - 5 

do 

- : 634 

- 

- 

R,F 

Fish  Farming 

do 

- : 39, 180 

“ 

FP 

Total 

~T13: 100, 44  Y 

611,5^0 

23B~ 
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TABLE  50  (con.) 


MAIN  STEM  AND  TRIBUTARY  RESERVOIRS 
CORPS  OF  ENGINEERS 


Approximate  total 
torage 


Location 


Project  : Stream 

s 

Mile 

available  st 
(acre-fee 

Long-range  Pli 

in 

Grandview,  Ark. 

Kings  River 

34.6 

301,000 

l&nser  Brilge,  Mo. 

James  River 

90.7 

136,000 

Finley  Creek,  Mo. 

Finley  Creek 

19.0 

110,000 

Galena,  Mo. 

James  River 

50.2 

b4o,000 

Crooked  Creek.  Ark. 

Crooked  Creek 

26.0 

250,000 

Piney  Creek,  ark. 

Piney  Creek 

2.0 

210,000 

Polk  Bayou,  Ark. 

Polk  Bayou 

5.0 

60,000 

Harviell,  Mo. 

Cane  Creek 

17.t> 

54,000 

Fairdealing,  Mo. 

Little  Black  River 

37  •h 

77-000 

Doniphan,  Mo. 

Current  River 

55.0 

(7)  0 

Janes  Creek,  Ark. 

Janes  Creek 

9.2 

107,000 

Footnote  is  shown  at  end  of  table. 
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TABLE  50  (con.) 


LEVEES  AND  CHANNEL  IMPROVEMENTS 
CORPS  OF  ENGINEERS 


Project 

Location 

Approximate 

length 

(miles) 

Approximate 

acres 

benefited 

Long-range  Plan 

Fayetteville,  Washington 

West  Fork  of  White  River 

3 

20C 

County,  Ark. 

at  Fayetteville 

Cassville,  Barry  County, 

Flat  Creek  at  Cassville 

5 

200 

Mo. 

3ig  Bottom,  Independence 

Black  and  White  Rivers  at 

22.2 

18,000 

County,  Ark. 

their  confluence 

Clinton,  Van  Buren 

Archey  Fork  of  Little  Red 

1 

40 

County,  Ark. 

River  at  Clinton 

Clarendon  to  Laconia 

White  River  below  Clarendon 

48.5 

287,600 

Circle  (8) 

Footnote  is  shown  at  end  of  table. 
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TABLE  50  (con.) 


UPSTREAM  WATERSHED 
SOIL  CONSERVATION 


PROJECTS 

SERVICE 


Watershed 

Structural  measures 

Watershed 

Recreation 

Multiple- 

Channel 

Project 

Number 

area 

Detention 

and  M & I 

purpose 

improve- 

water  supply 

ment 

(acres) 

( number ) 

(number) 

(number) 

(miles) 

Long-r 

ange  Plan 

Upper  James  River 

12 

172,600 

"5  h\ 

_ 

1 

_ 

Finley  Creek 

lb 

171,520 

37 

1 

“ 

Beaver  Creek 

23 

247,680 

39 

- 

1 

- 

Little  North  Fork 

Laterals 

2 6 

236,800 

19 

- 

- 

- 

Lower  Crooked  Creek 

29 

241,920 

38 

- 

3 

Big  Richland  Creeks 

(9)  32 

243,200 

- 

2 

- 

Upper  North  Fork  River 

35 

136,320 

9 

- 

- 

Lower  North  Fork  River 

36 

227,840 

8 

- 

- 

- 

Upper  Norfork  Dam 

Tributaries 

37 

211,200 

6 

- 

- 

- 

Upper  Bryant  Creek 

38 

218,240 

n 

- 

- 

- 

Lower  Bryant  Creek 

39 

154,240 

7 

White  R-North  Fork  R. 

to  Sylamore  Creek 

4l 

226,560 

24 

2 

- 

- 

Sinking  Creek 

49 

54,400 

14 

- 

- 

- 

Logan  Creek 

50 

168,320 

30 

- 

1 

Pike  Creek 

(9)  62 

92,800 

- 

1 

- 

- 

Archey  Fork  & Laterals- 

Little  Red  River 

97 

104,320 

2 

- 

2 

Prairie  Cypress-Big 

Creek 

129 

21,760 

- 

- 

- 

34 

Lower  White  River 

Tributaries (9) 

(lo)130 

192,000 

** 

“ 

“ 

Footnotes  are  shown  at  end  of  table. 
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TABLE  50  (con.) 


HYDROELECTRIC  POWER 


Project 

Owner  or  agency 

Stream  and 
location 

Remarks 

Long-] 

range  Plan 

Ozark  Beach 

The  Empire  District 
Electric  Company 

White  River 

Modif ication  of  existing 
project  by  addition  of 
24,000  kilowatts  gen- 
erating capacity. 

Millers  Point 

Corps  of  Engineers 

Little  Red  River 
adjacent  to 
Greers  Ferry 
Reservoir 

Approximately  600,000 
kilowatts  pumped 
storage. 

(1)  Previously  authorized  for  flood  control  only. 

(2)  Affords  protection  to  property  -within  city  and  adjacent  area. 

(3)  Complete  except  for  6. 6-mile  section:  information  on  area  bene- 
fited .used  on  completed  project.. 

(4)  Enlargement  authorized  by  Flood  Control  Act  of  1965. 

(5)  6 miles  of  flood  prevention;  1 mile  flood  prevention  and  water 
management. 

(6)  Includes  lands  acquired  for  other  project  purposes  suitable  for 
wildlife  management. 

(7)  Major  tributary  floodwater  retarding  structure  with  no  perm- 
anent pool. 

(8)  Levee  project  listed  under  authorized,  but  placed  in  long-range 
plan  because  of  lack  of  local  interest. 

(9)  Watershed  listed  in  10-  to  15-year  plan. 

(10)  13  miles  of  irrigation  canals  with  pumping  station. 


L0G0JD:  FC 

P 

WS 

WQ 

R 

F&W 

F 

H 

FP 

WP 


Flood  control 
Hydroelectric  power 

Municipal  and  industrial  water  supply 

Water  quality  control 

Recreation 

Fish  and  wildlife 

Fishing 

Hunting 

Fish  production 
Wildlife  production 
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SECTION  VIII  - EFFECTS  OF  THE  10-  TO  15-YEAR  PLAN 

38.  GENERAL 

A discussion  of  the  water  and  related  land  resource  needs  of 
the  basin  that  would  not  be  met  by  the  existing,  under  construction, 
and  cert  .n  authorized  and  proposed  projects  and  programs  was  pre- 
sented in  Section  III  of  this  report.  This  section  (VIII)  presents  data 
and  discusses  the  effects  the  projects  and  programs  in  the  10-  to 
15-year  category  of  the  comprehensive  plan  will  have  on  these  needs. 

39.  FLOOD  CONTROL  AND  PREVENTION 

a.  The  estimated  average  annual  flood  losses  that  would  be 
prevented  by  all  the  flood  control  and  prevention  projects  in  the 
10-  to  15-year  plan  are  summarized  in  Table  51*  The  effects  of  land 
treatment  on  flood  losses  were  not  considered  in  making  these  esti- 
mates. Future  economic  conditions  that  are  expected  without  addi- 
tional water  resource  investments  were  considered  in  estimating  the 
values  shown. 


TABLE  51 


AVERAGE  ANNUAL  FLOOD  LOSSES  PREVENTED 


Means  of  prevention 


Amount 


Major  reservoirs 
Floodwater  retarding  structures 
Local  flood  protection  projects 
Multiple -purpose  channels 
Total  for  basin 


: $7,591,000 

: 8,162,000 

: 10,218,000 

: 8,739,000 

: 34 ,710,000 


b.  The  areal  effects  of  flood  control  and  prevention  have  been 
summarized  in  Table  52  by  three  natural  and  significant  sub-basin  areas 
and  by  physiographic  provinces.  Also  shown  are  the  average  annual 
losses  with  the  existing,  under  construction,  and  certain  authorized 
and  proposed  projects  functioning;  the  average  annual  losses  prevented 
by  the  projects  included  in  the  10-  to  15-year  plan;  the  remaining 
average  annual  losses;  and  the  percent  of  losses  prevented. 

c.  Areas  damaged  by  floods  in  the  Ozark  Plateaus  are  widely 
scattered  and  generally  not  large  enough  to  justify  the  cost  of  the 
projects  required  to  alleviate  the  conditions,  therefore,  the  losses 
that  would  be  prevented  are  about  as  great  as  can  be  expected.  In  some 
watersheds  only  a very  few  structures  are  found  to  be  feasible.  The 
most  successful  application  of  the  upstream  watershed  projects  was  in 
the  Black  River  area  where  the  topography  is  not  as  rugged  as  in  the 
Upper  White  River  Basin. 
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TABLE  52 


FLOOD  CONTROL  EFFECTS  BY  AREAS 
(in  thousands  of  dollars) 


Average  annual  flood  losses 

Percent  of 

Area 

Base 

condition 

Modified  by 
10-  to  15 -yr. 
plan 

Prevented  by 
10-  to  15  yr. 
plan 

base  condi- 
tion losses 
prevented 

Upper  White  River: 

$4,995 

Ozark  Plateaus 

$6,527 

$1,532 

23 

Coastal  Plain 

308 

177 

131 

43 

Total 

6,835 

5,172 

1,663 

24 

Black  River: 

Ozark  Plateaus 

6,522 

4,384 

2,138 

33 

Coastal  Plain 

31,601 

17,668 

13,933 

44 

Total 

38,123 

22,052 

16,071 

42 

Lower  White  River: 

609 

Ozark  Plateaus 

l,83i+ 

1,225 

33 

Coastal  Plain 

50,328 

33,96l 

l6 , 367 

33 

Total 

52,162 

35,186 

16,976 

33 

Subtotals : 

Ozark  Plateaus 

14,883 

10,604 

4,279 

29 

Coastal  Plain 

82,237 

51,806 

30,431 

37 

Basin  Total 

97,120 

62,410 

34,710 

36 

d.  In  the  Coastal  Plain  area  the  base  condition  average  annual 
flood  losses  amount  to  $35*785,000  from  overflow  of  the  main  stems 

of  the  lower  Black  and  White  Rivers.  Major  reservoirs  and  local  flood 
protection  projects  in  the  10-  to  15-year  plan  would  reduce  these  losses 
by  $7,321,000  and  $10,218,000,  respectively,  for  a total  of  $17,539,000 
or  a 4-9  percent  reduction.  Floodwater  retarding  structures  would  fur- 
ther reduce  these  losses  along  the  main  stems  by  about  $1,150,000. 

Total  losses  prevented  by  all  measures  would  be  $18,689,000  which  is 
about  a 52  percent  reduction.  The  remaining  losses  would  occur  on  the 
riverside  of  leveed  areas  and  on  low  areas  in  tributary  bottoms  which 
are  affected  by  backwater  from  the  main  stem  of  the  Black  or  White 
Rivers  and  which  are  not  feasible  to  protect  by  levees  or  reservoirs. 

e.  In  the  Coastal  Plain  area  about  $46,000,000  of  the  average 
annual  flood  losses  are  found  along  tributary  streams  and  are  caused 
by  runoff  originating  in  the  Coastal  Plain.  Very  little  of  such  run- 
off can  be  controlled  by  reservoirs  although  several  floodwater  retard- 
ing structures  that  would  be  located  in  the  Crowley's  Ridge  area  are  in 
the  10-  to  15 -year  plan  and  would  effect  some  control.  Most  of  the 
annual  flood  control  benefits  of  $8,739,000  attributable  to  multiple- 
purpose  channels  are  located  along  small  tributaries  in  the  Coastal 
Plain  area. 
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40.  DRAINAGE 


a.  There  are  an  estimated  1,646,6:3  at res  oi  cropland  in  the 
basin  which  are  class  1:  led  a.-.  naving  a we  • near  ..azard . Of  this  total 
cropland  acreage,  1,;>:j9,;4i  acres  are  :n  the  Coastal  Plain  area  and 
57,341  acres  arc-  in  he  Ozark  Plateaus  area. 

l>.  : La  • . ils  v.  >ul(  provide  for  the  oraerly  disposal  of 

excess  rainfall  and  woula  reduce  the  amount  of  damage  by  providing 
sufficient  channel  capaci.y  to  coniine  the  water  to  the  channel  for 
the  designed  level  . p,rc:.<  ; n.  Adequate  ov  -let  ditches  would  also 

be  provided  for  the  . iv  system  : group  aid  on- farm  drainage 
ditches  required  n ' - ar  ; or  more  e:  icient  agricultural  water 
management . 


c.  Drainage  investigations  revealed  chat  3,511  miles  of 
multiple-purpose  flood  control  and  agricultural  water  management 
channels  should  be  included  in  the  10-  to  15-year  plan.  Installa- 
tion of  these  channels  would  provide  average  annual  drainage  benefits 
of  $9,343,500  to  1,531,84  acres  of  cropland,  or  93  percent  of  the 
cropland  having  a ..  o n cs  hazard  for  agricultural  production.  Chan- 
nels were  planned  to  benefit  only  the  cropland  acreage  and  those 
areas  which  were  not  subject  to  frequent  overbank  flooding. 

41.  WATERSHED  PROTECTION 

a.  There  are  about  ,,698,000  acres  of  land  throughout  the 

basin  not  included  in  existing  and  authorized  Public  Lav/  5 66  projects 
that  have  lost  much  o;  : heir  productive  capacity  cue  to  improper 
management  and  exploitation.  About  3,388,000  acres  are  cropland, 
4,052,000  are  gras  slam  , 129,000  are  forest  land,  18,000  are  rec- 

reation, and  511,000  are  Urdu  and  Wildlife  habitat.  The  10-  to  15- 
year  plan  provides  or  roper  treatment  of  this  land  to  ■’•ebuild  it 

to  a productive  state. 

b.  The  primary  cm  ects  of  watershed  protection  measures  are 
to  reduce  erosion,  r<  ;ard  surface  ru  .off  and  reduce  peak  flows  from 
small  areas,  and  imnrjve  the  soil  prof i le . The  establishment  of  these 
conservation  practices  will  not  reduce  the  water  yield  measurably 
within  the  White  River  Basin. 

c.  Reducing  erosion  keeps  the  soil  on-site,  thus  building 
deeper  and  more  productive  oil  profiles.  This  prevents  sediment 
from  entering  waterways  and  improves  drainage  conditions.  It  also 
helps  keep  streams  clear  which  makes  them  better  habitat  for  fish 
and  more  attractive  1 ox  recreation.  Deop  soils  contain  more  humus 
and  arc  easier  * die.  ban  shai low  soils.  They  also  retard  surface 
runoff  and  thus  reduce  peak  Slows  from  small  areas,  especially  for 
small  storms  occur.-  ; / n the  soil  unsaturated. 
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d.  Watershed  protection  measures  on  forest  lands  also  benefit 
recreation  by  providing  improved  ground  cover  and  forests  for  more 
aesthetically  desirable  sites  and  terrain.  These  measures  improve 
wildlife  habitat  by  providing  increases  in  both  food  and  cover. 

e.  Studies  or.  many  small  watersheds  show  that  the  application 
of  watersned  protection  measures  increase  total  benefits  resulting  from 
Public  Law  566  watershed  protection  and  flood  prevention  programs  by 
about  3 percent.  These  benefits  were  no-  used  in  the  evaluation  of 
projects  in  this  report. 

k2 . WATER  AVAILABILITY 

a.  Available  supplies  of  water  in  the  White  River  Basin  are 
adequate  to  satisfy  all.  present  and  foreseeable  future  needs  when  con- 
sidering the  basin  as  a whole.  There  are  some  localized  areas  in  the 
upstream  portions  of  the  basin  where  some  cities  or  communities  arc- 
now  or  will  experience  water  shortages  if  facilities  are  not  expanded. 
In  most  cases,  the  present  shortages  are  due  to  inadequate  facilities 
rather  than  an  unavailable  supply  of  water. 

b.  The  10-  to  15-year  plan  wo\ild  provide  future  water  supply 
for  the  city  of  Springfield,  Missouri,  from  the  multiple-purpose 
County  Line  Dam  and  Reservoir  on  the  upper  James  River.  Also  in  this 
plan  are  11  multiple- purpose  projects  in  the  Public  Law  566  program 
and  one  single-purpose  upstream  project  that  would  provide  water  supply 
for  a like  number  of  small  towns  and  communities  in  the  basin. 

c.  The  major  withdrawal  use  of  water  in  the  future  will  be  for 
irrigation.  In  1965 , approximately  56k ,000  acres  of  land  were  irri- 
gated with  by  far  the  largest  majority  of  these  acres  being  located 

in  the  Coastal  Plain  portion  of  the  basin.  It  is  expected  that  small 
tracts  of  land  in  the  upland  portions  of  the  basin  will  be  irrigated 
in  the  future.  Generally  these  upland  areas  will  be  irrigates  by 
sprinkler  systems  with  >ra.ter  to  be  provided  by  5 multiple-purpose  up- 
stream watershed  projects  that  are  in  the  10-  to  15-year  plan. 

a.  A diminishing  ground-water  aquifer  will  make  the  planned 
diversion  of  White  River  water  to  the  Grand  Prairie  area  (a  part  of 
which  is  in  the  White  River  Basin)  an  economic  necessity  if  the  area 
is  to  continue  to  grow  rice  as  it  has  in  the  past.  The  authorised 
Grand  Prairie  agricultural  water  supply  project  included  a canal  with 
a capacity  of  2,200  c.f.s.  from  the  White  River  at  De Vails  Bluff  to 
project  lands  southwest  of  the  point  of  diversion.  The  irrigation 
needs  estimated  for  this  study  indicate  that  a diversion  of  L,520  c.f.s. 
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will  be  required  by  1930  in  the  De Vails  31ui'f  reach  of  the  White  River 
with  the  major  portion  of  this  going  to  the  Grand  Prairie.  When  ad- 
vance planning  funds  are  made  available  lor  the  authorized  project, 
consideration  will  be  given  to  these  additional  water  requirements. 

e.  Additional  irrigation  will  develop  in  the  Coastal  Plain 
area,  but  it  is  expected  that  development  will  be  by  individual  or 
private  cooperatives.  Because  of  the  available  supply  of  water  in 
the  Black  and  White  Rivers,  these  additional  requirements  'will  be  mem 
from  these  sources. 

f.  To  determine  tiie  adequacy  of  the  water  supply  available  in 
the  future,  a supply- demand  comparison  was  made.  This  comparison  was 
limited  to  Coastal  Plain  reaches  of  the  Black  and  White  Rivers,  as  the 
County  Line  project  and  upstream  watershed  projects  would  meet  she  needs 
of  the  water  shortage  areas  in  the  upland  reaches.  It  has  been  assumes 
that  the  future  available  supply  will  be  the  flows  with  the  existing 
and  10-  to  15-year  reservoir  projects  in  operation.  Demand  is  the 
total  expected  stream. low  diversions  for  rural,  municipal,  and  in- 
dustrial water  supply,  irrigation,  fish-farming,  and  other  uses. 

For  purposes  of  this  supply-demand  study,  consumptive  use,  return  flow, 
and  re-use  factors  were  not  evaluated.  The  supply-demand  comparison 
is  shown  in  Table  53- 

g.  Except  for  the  large  diversion  of  irrigation  ’water  from  the 
White  River  in  the  vicinity  of  DeValls  Bluff,  withdrawals  from  stream- 
flow  are  minor  when  compared  to  low  flow.  It  should  be  further  noted 
that  only  a portion  of  withdrawals  are  actually  consumptive  use,  and 
that  usually  a greater  part  of  withdrawals  return  to  the  parent  stream 
and  can  be  re-used  if  necessary.  In  the  White  River  Basin  the  princi- 
pal re-use  of  water  vould  be  for  generation  of  hydroelectric  power  or 
navigation  on  the  lower  White  River.  Total  expected  withdrawals  above 
existing  and  planned  hydroelectric  plants  in  the  basin  are  small.  Actual 
streamflow  depletion  above  these  plants,  due  to  consumptive  use,  would 

be  insignificant.  It  is  noted  further  that,  except  for  the  small  amount 
of  evaporation  losses  that  might  result  from  storage  in  a forebay 
reservoir,  generation  of  power  by  pumped- storage  projects  is  not  a con- 
sumptive use  of  water. 

h.  The  diversion  at  DeValls  Bluff  for  irrigation  would  have  a 
material  effect  on  open  channel  navigation  below  that  point.  The 
supply-demand  comparison  indicates  that  from  7,000  to  8,000  c.f.s.  would 
remain  in  the  channel  below  the  DeValls  Bluff  diversion.  Only  a por- 
tion of  the  water  diverted  at  this  point  would  return  to  the  White  River 
as  it  is  expected  that  much  of  the  return  flow  will  enter  tirbutaries 
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of  the  Arkansas  River  to  the  south  of  the  Grand  Prairie  area.  The 


7,000  to  8,000  c.f.s.  is  insufficient  flow,  in  this  reach,  to  maintain 
a desirable  navigable  depth  in  the  channel.  This  situation  would  not 
materially  improve  after  the  irrigation  season,  because  at  that  time 
upstream  hydroelectric  power  operations  are  reduced,  thereby  reducing 
outflow  from  the  reservoirs.  Flow  in  the  lower  White  is  then  limited 
to  these  releases  plus  the  runoff  from  the  intervening  drainage  area 
below  the  reservoirs.  Flows  in  the  White  River  Basin  are  generally 
at  their  lowest  during  the  late  summer  or  early  fall  months. 

i.  If  the  reservoir  projects  included  in  the  10-  to  15-year 
plan  are  constructed  with  proper  utilization  of  ground  water,  return 
flows,  and  pollution  contro.  measures,  sufficient  water  resources 
will  be  available  to  meet  all  foreseeable  wa:er  supply  needs  to  the 
year  2020. 

43.  WATER  QUALITY  CONTROL 

a.  The  10-  to  15-year  plan  provides  for  reservoir  storage  for 
pollution  abatement  in  two  Federal  projects  in  the  upper  basin  --  the 
multiple-purpose  County  Line  Reservoir  of  the  Corps  of  Engineers  on 
the  James  River  and  the  multiple-purpose  Coil  Conservation  Service 
reservoir  in  Watershed  No.  3 of  the  West  Fork,  of  the  White  River. 
Supplemental  and  regulated  flow  releases  from  the  County  Line  Reser- 
voir would  maintain  uniform  flows  and  also  improve  water  quality  by 
assimilating  municipal  and  industrial  effluents  and  pollution  from 
other  sources  in  the  James  River  from  the  dan  site  east  of  Springfield, 
Missouri,  to  the  headwaters  of  Table  Rock  Reservoir.  The  Soil  Conserva- 
tion Service  reservoir  would  provide  the  same  benefits  in  the  reach  of 
the  White  River  from  the  Fayetteville,  Arkansas,  area  to  the  headwaters 
of  Beaver  Reservoir. 

b.  The  two  projects  will  assure  adequate  flows  in  the  receiving 
streams  to  properly  assimilate  treated  waste  discharges  from  the  two 
largest  cities  and  industrial  areas  of  the  basin.  Higher  dissolved 
oxygen  levels  will  be  maintained  which  are  essential  for  the  propoga- 
tion  of  fish  and  wildlife.  By  providing  reservoir  releases  during  sum- 
mer months  when  water  quality  control  needs  are  most  severe,  sufficient 
flow  of  acceptable  quality  will  be  maintained  in  the  streams  to  permit 
higher  species  of  game  fish  to  live  in  the  area  and  to  protect  and 
enhance  use  of  the  streams  and  the  headwaters  of  the  reservoirs  for 
sport  fishing.  Assured  water  quality  will  provide  favorable  conditions 
for  general  recreation  use  of  the  streams,  particularly  by  those  living 
in  and  near  the  two  metropolitan  areas.  The  riparian  property  owners 
and  all  other  users  of  the  stream  will  enjoy  improved  aesthetics,  clean 
surface  waters,  and  a satisfactory  public  health  water  environment. 
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c.  Except  in  specific  areas  described  in  Appendix  N where 
supplemental  flows  and  other  pollution-control  measures  have  been 
proposed,  waste  discharges  resulting  from  municipal  and  industrial 
development  are  not  expected  to  be  of  the  magnitude  or  type  to  meas- 
urably deteriorate  stream  quality.  Even  the  low  flows  of  the  White 
River  and  its  major  tributaries  are  sufficient  to  assimilate  all  anti- 
cipated future  waste  discharges,  adequately  treated,  without  any  sig- 
nificant quality  degradation. 

44 . HYDROELECTRIC  POWER 

The  amounts  of  hydroelectric  power  capacity  that  could  be  used 
in  the  Federal  Power  Commission  Coordination  Area  K on  the  peak  August 
load  to  effect  a balanced  system  with  other  types  of  power  generation, 
in  addition  to  the  capacity  of  existing  and  scheduled  facilities,  are 
4,240,000  kilowatts  by  1980,  14,240,000  kilowatts  by  2000,  and  29,640,000 
kilowatts  by  2020.  The  amounts  of  these  capacities  that  could  be  in 
adjoining  pumped- storage  facilities  were  estimated  to  be  2,670,000, 
6,920,000,  and  13,540,000  kilowatts  in  1980,  2000,  and  2020,  respectively. 
The  10-  to  15-year  plan  provides  for  the  installation  of  265,000  kilo- 
watts of  conventional  hydroelectric  capacity  and  500,000  kilowatts  of 
pumped-storage  capacity  in  the  White  River  Basin.  Some  of  the  hydro- 
electric power  needs  may  be  met  by  conventional  and  pumped-storage 
projects  in  other  river  basins  in  Area  K.  The  conventional  hydro- 
electric power  sites  that  could  be  developed  to  supply  the  estimated 
demand  in  Federal  Power  Commission  Coordination  Study  Area  K are  far 
inadequate  for  meeting  the  needs.  However,  the  extent  to  which  this 
inadequacy  can  be  supplied  by  the  pumped-storage  potential  development 
has  not  been  fully  determined. 

45.  FISH  AND  WILDLIFE 

a.  The  Corps  of  Engineers  reservoir  projects  will  satisfy  the 
additional  demand  for  warm  water  type  fishing  on  large  impoundments 
beyond  the  year  2020  in  Arkansas  and  up  to  the  year  2000  in  the  Mis- 
souri part  of  the  basin.  Additional  local  needs  for  fishing  on  small 
impoundments  can  be  adequately  satisfied  in  both  Arkansas  and  Missouri 
throughout  the  period  of  analysis  (2020)  by  the  Soil  Conservation  Service, 
State,  and  private  sector  projects  included  in  the  10-  to  15-year  plan. 
Trout-fishing  opportunities  will  be  increased  sufficiently  to  satisfy 
demand  up  to  the  year  2000  as  a result  of  habitat  improvement  and  the 
anticipated  increase  in  the  trout- stocking  program.  Improved  water- 
quality-  control  standards  will  enhance  fishery- habitat  conditions  in 
many  of  the  natural  lakes  and  streams  in  the  basin.  Future  demand 
for  fishing  on  Ozark  streams  cannot  be  sufficiently  satisfied  beyond 
1980  because  of  the  limited  supply  and  irreplaceable  nature  of  this 
type  of  resource  habitat.  However,  increased  use  of  these  streams  for 
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fishing  will  be  realized  by  expansion  of  the  access  system  on  these 
and  other  major  streams  in  the  basin,  which  is  a part  of  the  10-  to 
25- year  plan. 

b.  Future  hunting  demand  can  be  satisfied  only  through  inten- 
sive wildlife  management,  habitat  improvement,  and  access  to  the  public 
and  privately  owned  lands.  Public  lands  acquired  in  fee-title  or  by 
easements  for 'Other  project  and  program  purposes,  and  made  available 
for  hunting,  could  satisfy  approximately  35  percent  and  60  percent  of 
the  hunting  needs  anticipated  by  1930  in  Arkansas  and  Missouri,  respec- 
tively. By  2000  the  public  lands  are  expected  to  furnish  17  percent  of 
the  total  supply  needed  in  Arkansas.  Publicly  owned  lands  in  Missouri 
could  satisfy  28  percent  of  the  hunting  demand  by  2020.  Land-use  con- 
version and  loss  of  high-quality  wildlife  habitat  on  p. ivate  sector 
lands  will  reduce  the  capacity  for  wildlife  production  below  the  level 
required  to  satisfy  the  continued  increase  in  hunting  after  the  year 
2000  in  Arkansas,  and  the  year  2020  in  Missouri.  Continued  pressure 
exerted  on  the  wildlife  resources  beyond  these  dates  will  result  in 
lowering  the  quality  of  hunting. 

c.  Protection  and  preservation  of  unique  and  scenic  environ- 
mental areas  associated  with  the  Ozark  streams.  National  Forest  lands. 
State  wildlife  management  areas,  and  other  developments  included  in  the 
10-  to  15-year  plan,  will  provide  additional  opportunities  for  bird- 
watching and  wildlife  photography  throughout  the  basin.  Conditions  for 
protecting  rare  and  endangered  species  and  other  unusual  forms  of  wild- 
life will  be  greatly  enhanced,  and  the  continued  importance  of  the  in- 
tangible values  will  be  safeguarded  in  future  years . 

d.  Continued  growth  of  commercial  fish-farming  operations  and 
increased  harvest  of  commercial  fishery  products  from  natural  streams 
and  lakes  and  impounded  waters  in  the  basin  will  provide  considerable 
economic  gain  in  future  years.  For  example,  if  the  estimated  market 
requirements  for  1980  are  met,  commercial  fish-farming  production  would 
be  valued  at  approximately  $18  million,  based  on  current  prices.  Addi- 
tional economic  importance  will  accrue  from  the  increased  harvest  of 
commercial  fishery  products  in  other  waters  of  the  basin. 

e.  There  would  be  losses  in  upland  game-hunting  opportunities 
resulting  from  loss  of  habitat  that  would  be  inundated  by  the  projects 
if  these  losses  are  not  mitigated.  The  loss  would  amount  to  about 
6,300  man  days  on  25,900  acres  inundated  by  the  Corps  of  Engineers 
reservoirs  and  5>500  man  days  on  21,501  acres  inundated  by  the  Soil 
Conservation  Service  small  impoundments.  Justifiable  mitigation  meas- 
ures will  be  included  in  Corps  of  Engineers  projects.  In  view  of  the 
fact  that  the  land  required  for  sma2_L  impoundments  will  remain  in  pri- 
vate ownership,  the  Soil  Conservation  Service  will  encourage  the  owners 
to  mitigate  the  losses  attributable  to  the  small  impoundments. 
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U6.  RECREATION 

a.  Recreational  projects  and  facilities  in  the  Comprehensive 
Plan  of  Development  are  generally  of  two  types  --  those  for  aesthetic 
and  physical  enjoyment,  and  those  of  historical  or  cultural  interest . 

For  both  of  these  types,  the  plan  includes  expansion  or  improvement  of 
existing  facilities  and  the  development  Ox  new  areas  to  meet  the  needs 
of  the  wilderness  visitor  and  the  vacationer,  as  well  as  the  growing 
number  of  urban  dwellers  who  seek  relaxation  close  to  home  from  the 
pressures  of  everyday  life  in  a variety  of  outdoor  activities. 

b.  The  recreation  features  of  the  10-  to  15-year  plan  are 
estimated  to  supply  about  8,255*500  recreation  days.  This  is  87  per- 
cent of  the  1930  needs  for  the  four  major  outdoor  recreation  activi- 
ties --  boating,  swimming,  camping,  and  picnicking.  The  needs  satisfied 
by  the  establishment  of  free-flowing  streams,  scenic  drives,  scenic 
areas,  hiking  and  saddle  trails,  and  from  recreational  development  by 
the  private  sector,  are  not  included  in  this  estimate. 

c.  The  need  for  recreation  facilities  in  the  years  after  1980 
are  expected  to  increase  as  the  population  anc  their  incomes  increase. 

A portion  of  this  increased  demand  may  be  satisfied  by  expansion  of  both 
existing  facilities  and  the  facilities  included  in  the  10-  to  15-year 
plan. 

a . The  plan  would  meet  a large  part  of  the  demand  for  recrea- 
tional activities  and  enhance  the  area  tourist  industry.  Implementation 
of  the  recreational  parts  of  the  plan  would  also  enhance  the  basin  land 
and  '.rater  resources  and  encourage  their  continued  use  and  appreciation. 
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4 I ■ GENERAL 

a.  ■ . ition  ai  1 Lcation  oi  projects  and  programs 

included  in  Me  10-  5-y  or  have  been  in  accordance  with 

authority,  poli  :y,  iru  r the  agency  -hat  would  be  respon- 

sible for  implementin  the  appl  able  features  of  the  plan.  Monetary 
evaluations  of  tangible  costs  and  benefits  have  beer.  made  for  main 
stem  and  major  tributary  reservoirs,  local  protection  levee  and 
channel  improvement  projects,  and  upstream  watershed  projects.  How- 
ever, intan  : wer  'ull  consideration  in  formulating  these 

projects.  Other  features  f the  plan  such  as  national  scenic  rivers; 
stream  preservation;  archaeologic,  historic,  and  natural  science 
values;  and  other  specific  recreation  and  fish  and  wildlife  proposals, 
have  been  evaluated  on  the  basic  of  tangible  and  intangible  values. 

It  has  been  assumed  that  these  projects  and  programs  have  benefits 
at  least  equal  to  their  costs.  The  nrimary  responsibility  for  devel- 
opment of  those  measures,  except  for  the  Fish  and  Wildlife  Service  and 
the  United  States  Forest  Service,  is  with  the  States,  municipalities, 
and  private  sector,  and  they  are  responsible  for  the  final  decisions 
concerning  economic  justification.  Economic  evaluation  of  the  land 
treatment  program  is  not  required  by  existing  legislation. 

b.  The  following  standards  were  guidelines  in  the  formulation 
of  projects  in  the  10-  to  15-year  plan: 

(1)  The  project  musu  provide  a practical  and  economic 
solution  of  fulfilling  an  existing  or  prospective  need; 

(2)  Each  project  nurposo  considered  must  provide  benefits 
at  least  equal  to  the  cost  of  including  that  purpose  in  the  plan; 

(3)  Hie  total  evaliiated  benefits  to  bo  obtained  from  the 
project  must  exceed  total  economic  costs: 

(4)  There  is  no  more  economical  means  evaluated  on  a 
comparable  basic  of  accomplishing  the  same  purpose,  which  would  be 
precluded  from  development  if  the  project  were  undertaken;  and 

(5)  Where  other  considerations  do  not  limit  scale  of 
development  the  project  selected  should  provide  for  a maximum  excess 
of  benefits  over  costs. 

c.  Cost  and  benefit  data  for  the  Department  of  Agriculture 
projects  and  programs  were  presented  in  Section  VI  and  are  not  repeated 


P-l’p 


here  except  in  the  roncluding  para,  r ■ • summarize:  ■ . : 

and  benefits. 

48.  COSTS 

a.  Proj<  :osts  are  th<  . . r,  ds,  and  services 

that  would  be  required  to  implement,  operate,  and  maintain  a project. 
Market  prices  are  assumed  to  be  an  adequate  measure  of  the  value  of 
the  labor,  goods,  and  services. 

b.  Estimated  investment  costs  involved  in  economic  evaluation 
of  projects  include  first  costs,  interest  during  construction,  and  the 
present  value  of  facilities  to  be  added  at  a future  date.  Cost  esti- 
mates for  Corps  of  Engineers  projects  were  based  on  July  1967  price 
levels. 

c.  Annual  costs  include  interest  and  amortization  on  the  in- 
vestment costs,  annual  operation  and  maintenance  costs,  and  tne  annual 
equivalent  cost  of  major  replacements.  Interest  and  amortization  for 
Corps  of  Engineers  projects  are  based  on  an  interest  rate  of  3-1/^ 
percent  and  a project  economic  life  of  100  years.  In  those  instances 
where  the  estimated  annual  net  profit  from  land  production  was  larger 
than  the  annual  equivalent  of  the  purchase  price  of  lands,  the  excess 
was  used  as  an  economic  cost.  This  will  be  referred  to  as  a "loss 

of  production"  cost. 

49.  EVALUATED  BEIIEFITG 

a.  Types  of  benefits.  The  ultimate  aim  of  resource  projects 
and  programs,  in  common  with  all  other  productive  activity,  is  to 
satisfy  human  needs  and  desires.  Goods  and  services  are  produced  to 
achieve  this  end.  These  goods  and  services  have  value  in  accordance 
with  the  demand  for  them  and  their  availability.  There  are  two  general 
categories  of  benefits,  primary  and  secondary.  Primary  benefits  are 
the  increases  in  the  value  of  goods  or  services  directly  resulting 
from  a project,  less  all  associated  non- project  costs  incurred  in 
their  realization.  Primary  benefits  are  evaluated  at  the  earliest 
stage  for  which  estimated  market  prices  are  considered  applicable. 
Secondary  benefits  are  the  increases  in  net  income  in  activities 
stemming  from  or  induced  by  the  project.  Secondary  benefits  were 

not  evaluated  in  connection  with  Corps  of  Engineers  projects.  Area 
Redevelopment  benefits,  stemming  from  wages  and  salaries  generated 
locally  from  construction,  operation,  and  maintenance  of  projects  in 
areas  classified  as  having  persistent  unemployment  or  underdevelopment 
by  the  Economic  Development  Administration,  were  considered  only  to 
show  how  they  would  improve  the  economic  justification. 

b.  Evaluation  period.  Benefits  which  would  accrue  to  the  10- 
to  15-year  projects  have  been  estimated  on  the  basis  of  a useful  and 
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economic  life  of  IOC'  year:  . Bene  .“I'  expei-sc<  c accrue  from  devel- 
opments in  the  area  at  varying  tines  _n  the  future  were  reduced  to  an 
average  auinual  equivalent  value  .y  compound  ini  crest  methods.  Corps 
of  Engineers  used  an  inter  s rate  of  3-i-A  pore  . 

c.  Flood  comro.l  and  prevention. 

(1)  Flood  control  and  prevention  benefits  that  are  expected 
to  result  from  the  main  stem  and  major  tr  unitary  reservoirs  ana  the 
upstream  impoundments,  consist  of  flood  losses  that  would  be  prevented 
on  present  and  future  developments  and  increased  utilization  benefits. 

(2)  Flood  losses  prevented  were  computed  as  the  difference 
between  losses  with  the  base  condition  projects  functioning  and  losses 
with  the  reservoirs  or  impoundment  projects  in  the  10-  to  15-year  plan 
functioning  together  with  the  base  condition  projects.  These  losses 
prevented  were  based  on  a system  analys: s of  all  the  reservoirs  and 
impoundments  in  the  10-  to  15-year  plan  that  have  flood  control  as 

a purpose.  Each  of  these  projects  received  its  proportionate  share 
of  system  benefits  in  areas  of  common  influence.  System  benefits 
were  distributed  on  the  basis  of  each  project  being  considered  in 
first  position  in  the  system. 

(3)  Increased  utilization  benefits  result  from  changed  or 
intensified  use  of  the  flood  plain  lands.  Because  most  of  the  land  in 
the  flood  plain  of  tue  Whitt:  River  and  its  major  tributaries  is  already 
cleared  and  developed,  or  will  be  cleared  and  developed  without  addi- 
tional flood  protection,  no  increased  utilization  benefits  have  been 
credited  to  Corps  of  Engineers  projects. 

A)  Adjusted  normalized  prices  were  used  in  estimating 
flood  control  and  prevention  benefits. 

d.  Drainage . Drainage  benefits  were  estimated  on  the  basis 
of  increased  yields  on  present  cropland  resulting  from  removal  of 
wetness  hazards  and  the  net  income  from  these  yields  based  on  adjusted 
normalized  prices.  It  was  assumed  that  there  would  be  no  increase  in 
allotted  or  price- supported  crop  acreage,  total  crop  acreage,  or 
changed  land  use.  The  benefits  were  discounted  by  25  percent  to  allow 
for  expected  incomplete  participation  in  the  installation  of  on-farm 
drainage  systems.  They  were  further  discounted  20  percent  to  allow 
for  ineffective  maintenance  ol  on-farm  drainage  systems.  The  benefits 
thus  obtained  were  credited  to  drainage  and  flood  prevention  on  a 
50-50  basis. 

e.  Municipal  and  industrial  ’,/ater  supply.  Municipal  and  indus- 
trial water  supply  benefit's  were  determined  on  the  basis  of  the  cost 


r 


of  obtaining  watt  :-  f equal  . .al  ley  and  quantity  f :\  r*  t..>-  -ru  .$pest 
alternative  source. 

f . Water  quality  o rite  I.- 

(1)  Water  quality  control  benefits  for  the  one  Corps  of 
engineers  project,  County  Line  Dan.  and  Reservoir,  wit.:  storage  for  this 
purpose  were  determines  n tne  basis  of  the  least  costly  alternative. 

The  least  costly  alternative  for  tnis  project  was  advance  waste  treat- 
ment facilities. 

(2)  The  Department,  of  the  Interior  has  recently  altered 
its  policy  for  computing  water  quality  control  benefits.  The  Secretary 
has  directed  the  Federal  '..  iter  Pollution  Control  Administration  and  other 
Interior  Agencies  to  develop  benefits  based  on  more  direct  methods  than 
alternative  costs,  in  instances  where  it  is  considered  practicable. 
Guidelines  state  that  new  metnoas  should  be  directed  toward  specific 

use  of  the  streams.  Benefits  would  accrue  from,  increased  usage  of  the 
clear,  stream  as  compared  tc  the  use  of  the  polluted  stream.  These  ben- 
efits were  determined  for  the  inclusive  use  of  the  streams  for  recrea- 
tion and  fis.n  and  wildlife  purposes.  The  benefits  were  developed  by 
the  Bureau  of  Outdoor  Recreation  and  the  Bureau  of  Sport  Fisheries  and 
Wildlife,  in  cooperation  with  the  Federal  Water  Pollution  Control  Admin- 
istration and  are  presented  in  Appendix  N.  However,  the  determination 
was  made  ir.  the  later  part  of  the  study  period,  after  the  project  for- 
mulation studies  had  been  completed.  Therefore,  the  benefits  used  ir. 
the  formulation  studies  wore  developed  by  the  least-costly  alternative 
method . 

g.  Hyd rc e 1 ec t r c power.  Hydroelectric  power  benefits  were  based 
on  at- site  annual  capacity  and  energy  values  furnished  by  the  Federal 

i wer  ! mmissi  n.  Fn.es e values  are  based  on  the  alternative  costs  of 
producing  fuel  electric  power  by  means  of  an  investor- owned- and- financed, 
large,  efficient  tr.ermal  plant  and  federally  financed  transmission 
facilities . 

h.  Recreation.  Recreation  benefits  were  based  on  the  estimated 
annual  use  in  recreation  days  expected  at  each  project  and  an  estimated 
value  per  recreation  day.  This  value  was  determined  on  the  basis  of 
the  pr  ject  location  with  respect  to  population  centers,  location  of 
alternative  recreation  areas,  the  quality  of  facilities  to  be  provided 
at  each  project,  and  other  factors.  The  value  ranges  from  $0*50  to 
$1.25  which  is  within  the  range  of  values  presented  in  Supplement  1 

to  Senate  Document  in.  97- 


privately  controlled  imp.in'.ur.ent.:  .ind  the  h’V.x-r  valuer  for  tailvater 
trout  f is  ear  f th  ei  ervoirs . 


• ent  i in  Supplement  3 
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i.  Navigation.  T . ' ■ rt  : :-os  net  ' ;ic ; .de  ar.  estimate  of 
nefil  1 ing  i Lower  White  Biver  ra  v- 

ble . , ■ fit! 

w re  the  t . 1 rat<  rw  u Thei  stu 

indicate  that  ubstanl  would  suit  from  a navigation  pro; 

:t  n th  hit*  Riv<  -.  ■ v •.  furl  ler  tu  y,  w .ion  has  been  author; 

ized,  will  be  ne :■  3sa  • si  s nomics  of  tni 

ture  of  the  11-  to  15-yeur  Inn. 


. 'll  RY  OF  1C  IC  a . 


benefits,  aru  bor.eiii-t  - 


main  stem  and  major  tributary  rt-se-v:  ir  -.J-  :ts  is  presented  cn 
Table  54.  The  data  i tl  e tal  . inci ..  Lrsl  t;  a u _ 3 c st, 
with  loss  of  pro  due  tioi  . ..•  ; • 

with  a witl  it  t t;  an 

with  and  with_  .it  area  vrloument. 


; __r.ur.eers 


(2)  A summary  of  economic  data  for  Corps  f Engineers 
levee  and  eh  ’eject  resent 

The  data  on  the  table  include  Lnvi  ;tm<  t cost]  ai  xal  t . ! th 
Federal  and  non- Federal;  annua  st  including  loss  f ; ition  n 

; -to-  si  , both  il 

without  area  redevcl*  i r.< • - ' . 


ESTIMATED  COSTS,  BENEFITS,  AND  BENEFIT- TO- COST  RATIOS 
CORPS  OF  ENGINEERS  MAIN  STEM  AND  MAJOR  TRIBUTARY  RESERVOIR  PROJECTS  ..  10-  TO  1'j- YEAR  PLAN 

(in  thousands  of  dollars) 
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(1)  Based  on  3-1/4  percent  of  first  cost  for  1/2  the  estimated  construction  period. 

(2)  It  is  estimated  that  additional  facilities  to  accomodate  increased  future  recreational 

use  will  be  developed  uniformly  over  the  first  20  years  of  project  life. 

(3)  100-year  economic  life  and  3-1 A percent  interest  rate. 

(4)  Includes  present  value  of  operation  and  maintenance  for  future  recreational  facilities. 
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ESTIMATED  CO 
LEVEE  AND  CHANNEL 
(in  thovs'' 


Projects 

Investment  Cos 

t (1) 

Federal 

Non-Fe 

Federal 

Non- 

Federal 

Total 

Total (3) 

Interest: Op 
& amor-  :& 
tization:  n 

Black  River-Cane  Creek,  Butler  Co.,  Mo., 

and  Clay  Co . , Ark . 

$7,640 

$2,7 

$10,370 

$280 

$92: 

Little  Black  River,  Butler  and  Ripley  Cos., 

Mo.,  and  Clay  and  Randolph  Cos.,  Ark. 

2,200 

300 

2,500 

82 

10; 

Current- Little  Black  Rivers,  Ripley  Co., 

Mo . , and  Clay  Co . , Ark . 

1,210 

220 

1,430 

46 

7: 

Black- Current- Fourche  Rivers,  Randolph  Co., 

Ark. 

2,000 

480 

2,480 

78 

16: 

Flat  Creek,  Lawrence  Co.,  Ark. 

1,020 

250 

1,270 

40 

8*: 

Clover  Bend,  Lawrence,  Jackson,  and 

Independence  Cos.,  Ark. 

2,950 

1,140 

4,090 

ill 

39: 

Black- Strawberry  Rivers,  Lawrence  and 

Independence  Cos.,  Ark. 

1,800 

420 

2,220 

66 

14: 

Curia  Creek,  Independence  Co.,  Ark. 

3,160 

230 

3,390 

ll4 

8: 

Oil  Trough  to  Hurricane  Lake,  Independence, 

Jackson,  and  White  Cos.,  Ark. 

5,870 

1,070 

6,940 

2l4 

36: 

Jacksonport,  Jackson  Co.,  Ark. 

970 

i4o 

1,110 

35 

5: 

Taylor  Bay  to  Augusta,  Woodruff  Co.,  Ark. 

3,350 

250 

3,600 

119 

9: 

Little  Red- White  Rivers,  White  and  Prairie 

Cos.,  Ark. 

4,370 

660 

5,030 

159 

22: 

Bayou  Des  Arc,  White  and  Prairie  Cos.,  Ark. 

2,890 

4oo 

3,290 

£8 

13’: 

Total 

39,430 

8,290 

47,720 

1,442 

279: 

: : w v — 

(2)  Based  on  total  annual  economic  cost. 

(3)  Includes  interest  and  amortization  of  investment  cost  and  estimated  annual 

authorized  by  Public  Law  99,  84  th  Congress,  approved  28  June  1955 - 

(4)  Includes  $2,500  for  major  replacement. 
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TABLE  55 

ESTIMATED  COSTS  AND  BENEFITS 
LEVEE  AND  CHANNEL  IMPROVEMENT  PROJECTS 
(in  thousands  of  dollars) 


r 

Annual 

Cost 

Average 

Annual  Benefits  : 

Benefit- Cost  Ratio  [2) 

Federal 

Non- 

Federal 

Total 

finan- 

cial 

Loss  of 
produc- 
tion on 
lands 

Total 

Economic 

Without 

area 

redevel- 

opment 

Area 

redevel- 

opment 

With 

area 

redevel- 

opment 

Without 

area 

redevel- 

opment 

With 

area 

redevel- 

opment 

Total ( 3 ) 

Interest 
& amor- 
tization 

Operation 
& mainte- 
nance 

Total 

$280 

$92 

$6 

$98 

$378 

$15 

$393 

$1,746 

$0 

$1,746 

4.4 

- 

82 

10 

2 

12 

94 

5 

99 

725 

10 

735 

7-3 

7-4 

46 

7 

2 

9 

55 

3 

58 

444 

5 

449 

7-7 

7-8 

78 

l6 

3 

19 

97 

9 

106 

1,300 

9 

1,309 

12.2 

12.3 

40 

8 

2 

10 

50 

2 

52 

470 

6 

476 

9.0 

9-2 

111 

35 

6 

45 

156 

6 

162 

1,390 

15 

1,405 

6.6 

8.7 

66 

lb 

2 

l6 

82 

5 

87 

583 

9 

592 

6.7 

6.8 

lib 

8 

2 

10 

124 

4 

128 

1,680 

13 

1,693 

13-1 

13-2 

21k 

36 

7 

43 

257 

14 

27] 

400 

22 

422 

1-5 

1.6 

35 

5 

2 

7 

42 

1 

43 

47 

4 

51 

1.1 

1.2 

119 

9 

(4)14 

23 

142 

2 

144 

608 

11 

619 

4.2 

4-3 

159 

22 

3 

25 

184 

11 

195 

710 

20 

730 

3.6 

3-7 

l 98 

13 

4 

17 

115 

0 

115 

124 

17 

l4l 

1.1 

1.2 

mu 

279 

55 

m 

j:;:  . 

■H 

■ 

| A 

mm 

mm 

I estimated  construction  periods  longer  than  2 years. 


fend  estimated  annual  cost  of  emergency  levee  repair 
28  June  1955  - 
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b.  Allocated  costs. 

(1)  The  cost  of  the  multi pie- purpose  reservoirs  in  the  10- 
to  15-year  plan  has  been  allocated  to  the  purposes  applicable  to  each 
project  by  the  Separable  Cost- Remaining  Benefits  Methods.  This  method 
assures  that  each  purpose  shares  equitably  in  the  savings  of  multiple- 
purpose  development  and  meets  the  criteria  that  costs  allocated  to 
any  purpose  do  not  exceed  corresponding  benefits;  each  purpose  is 
assigned  its  separable  cost  as  a minimum;  and  separable  costs  are  less 
than  alternative  costs.  The  average  annual  cost  and  benefits  used  for 
cost  allocation  purposes  are  exclusive  of  the  economic  values  of  loss 
of  production  on  land  and  area  redevelopment  benefits. 

(2)  The  least  costly  alternative  for  flood  control  and 
water  supply  was  an  at-site  reservoir  project.  A federally  financed 
steam- electric  power  development  was  found  to  be  the  least  costly 
alternative  for  two  additional  hydroelectric  units  at  the  existing 
Norfork  multiple- purpose  project  and  the  hydroelectric  units  in  the 
Wolf  Bayou  project.  Advance  waste  treatment  was  the  least  costly 
alternative  for  water  quality  control  storage  at  the  County  Line 
project.  An  alternative  project  to  serve  both  recreation  and  fish 
and  wildlife  enhancement  was  used  in  the  cost  allocation  studies 
instead  of  a separate  project  for  each  purpose.  Cost  allocation 
data  for  Corps  of  Engineers  reservoir  projects  are  presented  in 
Table  56.  The  cost  allocation  data  are  preliminary  and  were  deter- 
mined to  show  the  general  magnitude  of  the  cost  of  each  project  pur- 
pose. Cost  allocations  will  be  reviewed  and  brought  up  to  date  as 
appropriate. 

c.  Summary  of  allocated  costs.  A summary  of  the  allocated 
first  cost  of  the  Corps  of  Engineers  projects  and  the  Soil  Conserva- 
tion Service  upstream  watershed  projects  is  presented  in  Table  57* 

The  costs  shown  are  for  the  additional  projects  formulated  in  con- 
nection with  the  comprehensive  studies  and  included  in  the  compre- 
hensive plan.  It  does  not  include  cost  of  land  treatment  measures 
which  were  covered  in  Section  VI. 
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COST  ALLOCATION 

CORPS  OF  ENGINEERS  MAIN  STEM  AND  MAJOR  TRIBUTARY  RESERVOIR  PROJECTS 
(in  thousands  of  dollars) 
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d.  Costs  of  other  programs  and  studies. 

(l)  Stream  preservation  program  In  Missouri.  The  cost  of 
the  stream  preservation  program  in  the  State  of  Missouri  is  given  in 
Table  58-  The  Federal  costs  shown  are  for  portions  of  streams  within 
National  Forest  boundaries.  The  cost  of  these  programs  in  the  State 
of  Arkansas  and  the  private  sector  programs  has  not  been  estimated. 

As  stated  previously,  the  primary  responsibility  for  development  of 
such  measures  is  with  the  States,  municipalities,  and  private  sector. 

TABLE  58 

COST  OF  STREAM  PRESERVATION  PROGRAMS 
IN  MISSOURI 


Project 

Installation  cost 

Federal 

Non- Federal 

James  River 

$211,200 

Upper  Black  River 

253,500 

Bryant  Creek 

271,500 

Bull  Creek 

76,800 

Swan  Creek 
Beaver  Creek 

$590,000 

99,450 

Little  North  Fork  River 

320,000 

70,000 

North  Fork  River 

460, 000 

59,050 

Roaring  River 

80,000 

(2)  National  Forest  acquisition.  Acquisition  of  373,000 
acres  of  additional  land  within  the  National  Forests  is  estimated  to 
cost  $37,300,000.  This  includes  the  $1,470,000  shown  in  Table  58 
above  as  a part  of  the  cost  of  stream  preservation. 

(3)  National  recreation  area.  The  total  estimated  cost  for 
the  additional  facilities  required  for  the  national  recreation  area  is 
$5,694,000. 

(4)  Studies  on  navigation  and  pumped- storage. 

(a)  Costs  and  benefits  for  a pumped- storage  hydroelec- 
tric project  at  the  Optimus  site  and  navigation  on  the  White  River  from 
the  mouth  to  Newport,  Arkansas,  were  not  determined  for  this  report  be- 
cause of  insufficient  funds  to  make  the  required  detailed  analysis.  Pre- 
liminary evaluations  of  both  projects  indicated  a need  for  them  and  prob- 
able justification.  For  this  reason,  and  also  as  a basis  for  planning 
other  features  of  the  basin  plan,  they  were  included  in  the  10-  to  15-year 
plan. 

(b)  Both  of  these  projects  will  require  separate  studies 
to  verify  their  economic  justification..  A resolution  of  the  U.  S.  Senate 
Public  Works  Committee  adopted  May  25,  19^7,  authorized  a separate  study 
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for  the  lower  White  River  from  its  mouth  to  Batesville,  Arkansas. 

The  estimated  cost  of  the  study  is  $250,000.  No  separate  study  for 
the  pumped- storage  hydroelectric  project  has  been  authorized  at  this 
time.  A preliminary  estimate  of  the  study  cost  is  $200,000. 
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